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A RELIC POPULATION OF BLUE-BREASTED WRENS 
MALURUS PULCHERRIMUS , IN THE CENTRAL WHEATBELT 

By IAN ROWLEY, CSIRO Division of Wildlife Research, 

Helena Valley, W.A. 

ABSTRACT 

A small isolated population of Malurus pulcherrimus living in a 47.6 hectare 
heathland Water Reserve near Manmanning. W.A. were colour banded and censused 
(N=21). Eight territorial groups contained twice as many males as females and communal 
nesting was observed. 


INTRODUCTION 

Of all the nine species of wren in the genus Malurus, I have found M. 
pulcherrimus the hardest to locate and to watch. Not only do they seem to call 
at a higher frequency than the other wrens, which eludes my ageing hearing, 
but they live in heathland and manage to keep low and well hidden unlessone 
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ERRATA 

•age numbers in Vol. 15 No. 2 were incorrectly numbered. Page numbers 
hould have commenced at page 37 and finished at page 60. The correct 
umbers are printed below to enable pages to be amended. 
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Australian population: it has been seen 40 km N.E. of Mukinbudin (Chapman 
and Bradley, pers. comm)., and is thriving around the R.A.O.U. Observatory at 
Eyre (Martindale, 1980). 

Manmanning, where this study was carried out, is a railway siding 23 km 
east of Wongan Hills and 170 km north-east of Perth. The climate is 
Mediterranean with a wet winter and a hot dry summer. Rainfall records have 
been kept at Cadoux, a township 9 km to the north, for 42 years giving an 
average rainfall of 362 mm (Bureau of Meteorology, 1977). Manmanning 
rainfallf over the period of this study was:— 1973 — 329 mm; 1974 — 439 mm; 
1975 —377mm; 1976 — 307mm. 

t Measured by Mr. B. Smith, who lived 2 km south-west of the siding. 
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A RELIC POPULATION OF BLUE-BREASTED WRENS 
MALURUS PULCHERRIMUS , IN THE CENTRAL WHEATBELT 

By IAN ROWLEY, CSIRO Division of Wildlife Research, 

Helena Valley, W.A. 

ABSTRACT 

A small isolated population of Malurus pulcherrimus living in a 47.6 hectare 
heathland Water Reserve near Manmanning. W.A. were colour banded and censused 
(N=21). Eight territorial groups contained twice as many males as females and communal 
nesting was observed. 


INTRODUCTION 

Of all the nine species of wren in the genus Malurus, I have found M. 
pulcherrimus the hardest to locate and to watch. Not only do they seem to call 
at a higher frequency than the other wrens, which eludes my ageing hearing, 
but they live in heathland and manage to keep low and well hidden unlessone 
can provoke their curiosity by squeaking or by playing-back a recording of 
their territorial reel. 

For seven years the Division of Wildlife Research of the CSIRO studied 
the ways of the Galah. Cacatua roseicapilla, at Manmanning, in the Western 
Australian wheatbelt. Occasionally, as we searched for nests or followed 
tagged birds, we encountered parties of pulcherrimus briefly; this happened 
so seldom that I thought there were only a few birds around — too few to study. 
In 1976, when theend of ourstay at Manmanning was in sight, I discovered that 
there were more wrens than I had previously thought in one particular 
uncleared block that we knew as the Water Reserve. I, therefore, decided to 
spend a few weekends at Manmanning in order to colour band and census the 
wrens on this block. 

This paper reports a one year study of a small, colour-banded population 
of M. pulcherrimus. 

MATERIALS, STUDY AREA AND METHODS 

The Blue-breasted Wren, M. pulcherrimus, is one of three Malurus 
species that are grouped together under the heading "Chestnut-shouldered 
Wrens", the other two species are M. elegans and M. lamberti (the latter now 
includes the forms previously recognised as separate species:— assimilis, 
dulcis, rogersi, and amabilis [Schodde, 1975]). 

In Western Australia these three Chestnut-shouldered Wrens meet and 
overlap without any apparent inbreeding which means that they are good 
species (Ford, 1966). Serventy and Whittell (1976) describe the distribution of 
pulcherrimus in detail and give its north-eastern boundary as Mingenew, 
Bunjil, Wongan Hills and Norseman. Recent observations show that the 
species has a wider range and may even be continuous with the South 
Australian population: it has been seen 40 km N.E. of Mukinbudin (Chapman 
and Bradley, pers. comm)., and is thriving around the R.A.O.U. Observatory at 
Eyre (Martindale, 1980). 

Manmanning, where this study was carried out, is a railway siding 23 km 
east of Wongan Hills and 170 km north-east of Perth. The climate is 
Mediterranean with a wet winter and a hot dry summer. Rainfall records have 
been kept at Cadoux, a township 9 km to the north, for 42 years giving an 
average rainfall of 362 mm (Bureau of Meteorology, 1977). Manmanning 
rainfallf over the period of this study was:— 1973 — 329 mm; 1974 — 439 mm; 
1975 —377mm; 1976 — 307mm. 

t Measured by Mr. B. Smith, who lived 2 km south-west of the siding. 
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Until 1926 Manmanning was part of the large area of sand-plain heath or 
kwongan (Beard. 1979) that is characteristic of south-west Western Australia. 
After that date clearing was rapid and cereal cropping with sheep grazing 
wrought a complete change in the landscape. Before the Goldfields and 
Agricultural Water Supply pipeline reached Manmanning those few places 
where it was possible to create a water holding dam or tank were vital to 
existence. Such areas and their surrounding catchment remained Crown 
property amidst the Conditional Purchase or the Freehold farms, and tended 
to remain ungrazed and therefore in their native state largely due to the 
presence of legumes that were poisonous to stock. 

The site of this study, the Water Reserve, Avon Location 20109 (Reserve 
A25984, for the Conservation of Flora and Fauna) was such an area. A small 
dam to the south centre of the 47.6 hectares still holds water for most of the 
winter months. The nearest other heathland was4 km to the south-west-Dingo 
Rock (Location 20167, Flora and Fauna Reserve No.|l3494); I never saw any 
wrens there but Graeme Chapman did. Seven kilometres to the east the 
Railway Water Reserve (Location 25363, Reserve No. 4 20571) supported a 
small population of pulcherrimus, butonly36,68 haof thisarea was heathland; 
it held at least two groups of wrens in 1973. Another area of taller heath (11 ha) 
in Avery’s timber held one group of wrens (1973), and a similar area of tall 
heath near the Railway siding (36.6 ha) also held at least one other group; this 
latter area is part of Manmanning townsite. The locations of these areas are 
shown in Figure 1. 



Fig. 1—The location of remnant patches of heathland near Manmanning. 
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The north and south parts of the Water Reserve were wooded with 
Wandoo Eucalyptus wandoo and Salmon Gum E. salmonophloia, underneath 
which the shrub-layer tended to be sparse and tall, (Fig. 2). This scrub, which 
was dominated by Casuarina campestris , merged into a floristically much 
richer open-scrub with a heathy under-storey characteristic of yellow sandy 
soils — Banksia — Xylomelum alliance (see Kenneally, 1977, p. 16 and PI. 5B; 
George et ai, 1979, example 13 and Fig. 7.10). I marked several tall dead trees 
conspicuously and registered their positions on a map of the area. Sightings of 
banded pulcherrimus and of nest sites were plotted on this map from compass 
bearings of the three most suitable markers. 





Woodland 

Heath 



Colour-banded birds 
Unhanded birds 



Fig. 2—Map of Water Reserve (A25984) showing approximate areas occupied 
by groups of Malurus pulcherrimus. 
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At first I quartered the area systematically, stopping every 50 m and 
playing a recording of pulcherrimus song. This consisted of what I recognise 
as the territorial reel that is usually sung by a male proclaiming his ownership. 
The wrens usually first responded by answering me, then approaching and 
finally by showing themselves atop a bush taller than its neighbours. After I 
had roughly located the areas frequented by wrens, I set up mist-nets and 
attemped to draw the birds into the nets by re-play. All wrens that were caught 
were given two celluloid colour bands on one leg and a metal numbered band 
of the Australian Bird Banding Scheme on the opposite leg. 

The first pulcherrimus that I caught and banded was found next day, 
tethered to a clump of restiads (Fam. Restionaceae) by a stalk that had slipped 
inside a colour band that I had sealed shut with acetone; he was released 
unhurt. This is the first and only such accident I have had in twenty years of 
banding wrens (N=40Q-H). I nearly gave up the project, but compromised by 
cutting 1mm off each colour band before sealing it shut: this made banding 
much slower but no more trouble was experienced and the smaller diameter 
band was quite large enough to allow it to move freely up and down the leg. 

Throughout the spring and early summer of 1976, five nests were located 
and I banded three clutches of nestlings. Besides these seven nestlings, 15 
adults were also banded making a total of 22 banded M. pulcherrimus, in the 
study area; 7 adults eluded my mist-nets and remained unbanded. 

RESULTS 

Nesting. In the spring of 1973 Graeme Chapman and Les Moore each 
found a nest of M. pulcherrimus (both in the Railway Reserve) and during 1976 
we found five active nests, four of which were laid in and three of which fledged 
seven young; the details of these nestings are given in Table 1. In 1976 we also 
found an old nest in sufficiently good repair to be measured. 


TABLE 1.— DETAILS OF SIX NESTS USED BY MALURUS PULCHERRIMUS AT MANMANNING, W.A. 


Year 

Nest number 

Estimated 
date first 


Number of 




egg was 
laid 

eggs 

nestlings 

Young 

fledged 

1973 

301 

5.ix 

3 

3 

3 

1973 

302 

28.viii 

3 

0 

0 

1976 

601 

30.viii 

3 

0 

0 

1976 

602 

15.ix 

3 

3 

3 

1976 

603 

3.ix 

3 

3 

3 

1976 

604 

6.ix 

3 

2 

1 


The eggs are white blotched or spotted with reddish brown towards the 
blunter end. My limited data confirms that of Serventy and Whittell (1976) that 
the clutch size is usually three. I have no data for either the incubation or 
nestling periods, because I visited the nests as seldom as was consistent with 
banding the young at the optimum age (7 days), to avoid desertion. 

The evidence from the six nests in Table 1 and from two other family 
parties encountered (7.x.1973 and 27.ix.1977) all suggest that egg-laying only 
occured over a relatively short time from the end of August to early October. 
Compared with other wrens that I have studied in detail (Rowley, 1965,1981), 
this is a very brief breeding season, and is probably limited by the rapid onset 
of the hot dry summer, at least in the years 1973-1977 at Manmanning. This is 
in contrast to M. splendens in similar heathland near Perth where egg-laying 
continues into January. 
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TABLE 2 — DIMENSIONS OF EIGHT NESTS OF MALURUS PULCHERRIMUS AT MANMANNING, 

W. A. 




Measurement in mm 


(see Fig. 3) 

Number 

A 

B 

C 

D 

E 

Aspect 

301 

90 

160 

220 

70 

35 

112° 

302 

230 

300 

365 

70 

45 

090° 

601 

100 

150 

210 

70 

35 

285° 

602 

130 

180 

250 

70 

40 

090° 

603 

110 

160 

230 

70 

50 

010° 

604 

430 

460 

520 

65 

50 

105° 

605 

130 

170 

220 

70 

30 

345° 

606 

130 

160 

210 

70 

30 

080° 


Substrate 

nests 302, 604 and 605 were in a restiad, Family Restionaceae. 
nests 301, 601,602 and 603 were in Melaleuca cordata. 
nest 606 was in a Hakea incrassata. 


The dimensions of the eight nests (see Fig. 3) are shown in Table 2; they 
do not differ significantly from those of M. splendens (Rowley, unpubl.). All the 
nests were domed with an entrance two-thirds of the way up one side, and 
were lined with plant fibres and feathers. Nests of pulcherrimus were, 
however, placed much closer to the ground than those of M. splendens built in 
heathland near Perth and which were, on average nearly 0.5 m higher (av. 64 
cm: range 20-240 cm: N=103: Rowley unpubl.). 



Fig. 3 —The measurements taken at nests of Malurus pulcherrimus given in 
Table 2. 
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Group composition. The number and sex of the adult birds that were 
present on each territory in September 1976 are shown in Fig.2. The 
population consisted of 22 adult birds, 15 of whom were banded; there were 
twice as many males as females. The distribution of group composition is 
shown in Table3,and includesa groupencountered near the railway siding on 
15 July, 1974. In 1973 two other groups were seen and each was noted as 
having more than one female but since these sightings were made in 
November in time for an early brood of young to have grown to adult female 
appearance, I have disregarded those sightings (one at the Water Reserve and 
one at Manmanning Siding). 


TABLE 3.— ADULT MEMBERSHIP OF ELEVEN GROUPS OF MALURUS PULCHERRIMUS 


Group membership -► 


Year 

i alone 

c?9 

c?c?9 

<Wcf9 

cm 

c?cf999 

1973 

— 

1 

1 

— 

— 

— 

1974 

- 

- 

- 

- 

- 

1 

1976 

1 

2 

2 

2 

1 

- 

1977 

2 

1 

- 

- 

- 

- 


Helping. At nest 301 Graeme Chapman saw and photographed two males 
feeding the nestlings. In 1976 both males at 602 (G territory, Fig. 2) attended 
the nestlings; 601 was robbed and can provide no data on helping, whilst 603 
and 604 had only a pair to tend the young by the time the eggs hatched (the 
second female in O territory had disappeared). No attempt to quantify the 
division of labour was made in the limited time available. 

Territory. Blue-breasted Wrens live in territories which they defend 
against conspecifics as was shown by the rapid and intense response to my 
play-back of the territorial advertising call. The approximate configuration of 
these territories is given in Figure 2 and shows that most territories had one or 
more boundaries which did not need defending. The area in the centre and 
towards the east appeared to be unoccupied by wrens in 1976 although the 
central area was where I sighted a family of pulcherrimus in 1973 and the 
eastern edge was a stronghold of White-winged Wrens M. leuconotus that 
year. The size of these territories averaged 3.2 hectares and ranged from 2.0 ha 
to 7.6 ha although the largest (N) was really an undisputed Home Range. This 
large territory size and the fact that quite large areas of apparently suitable 
habitat were unused suggests that in 1976 the density of pulcherrimus in the 
Water Reserve was not at a maximum. 

Behaviour. As mentioned earlier pulcherrimus is the most difficult of the 
wrens to watch because it lives in dense heathland where it keeps low to the 
ground, and is rarely seen unless provoked by replay, in which case all one 
sees is the defensive reaction towards an invader. On one occasion whilst I 
was banding nestlings the female parent scuttled around like a small mouse, 
performing the "rodent run" display; this has not been recorded in 
pulcherrimus before (Rowley, 1962). Besides rodent running pulcherrimus 
frequently ran under my mist-nets so that I quickly learnt to peg down or 
weight the bottom shelf-string. 

I can distinguish four different calls for pulcherrimus but I would not be 
surprised if younger ears can recognise more. As is usual for Malurid wrens 
the group keeps in contact by uttering a soft single note; in alarm the birds 
keep up a near continuous churring (it was this that drew my attention to the 
male tethered by his leg band) and, as already mentioned, I used a recording of 
the territorial advertising reel to provoke resident owners into showing 
themselves. 
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A display that I have not seen from any other wren was given by a male 
(the territory owner) at intervals as he chased a strange female in his territory 
(10.xii.76). The male held his tail cocked right up over his back and gave a 
‘churring call' as he faced her; I have called this the Rattle Display. 

Later History. I had hoped to continue this study for a few years, but the 
extreme difficulty of locating the birds and, as it turned out, the drastic 
fluctuations in numbers made this impracticable. 

In 1977 we paid seven visits to the area, but we never managed to see more 
than 4 adults in a day (1,4,0.4.3,3,0). Graeme Chapman saw a pair with flying 
young (27.ix) whose tails were about 3 cm long; this suggests a first egg laid 
towards the end of August. Of the fifteen adults and seven nestlings that we 
had colour banded only two were sighted in 1977. 

DISCUSSION 

In comparison with the other Chestnut-shouldered Wrens ( M . lamberti 
and M. elegans), M. pulcherrimus is very secretive and hard to observe. This 
species appears to have adapted to the dense heathland by travelling mainly 
on foot at ground level. Nests are built very close to the ground and none of the 
eight that I measured had the entrance more than 52 cm above ground level 
(see Table 2). 

As with most populations of Malurid wrens that have been studied there 
appears to be a predominance of males with a consequent development of 
territorial groups and communal nesting where all group members help feed 
and tend the nestlings. This study was too short to provide the demographic 
details necessary to understand how such an imbalance between the sexes 
came about. 

The difficulties of separating the three Chestnut-shouldered Wrens, M. 
assimilis, M. pulcherrimus and M. elegans have thwarted bird watchers for a 
long time, depending as it does on that rather ephemeral character the relative 
blue-ness of the breast and the blue or white saddle on the back. These 
features are often hard to pick up in the field where, especially with 
pulcherrimus. glimpses are brief. Graeme Chapman, whose hearing is much 
better than mine, and who has an excellent memory for bird calls, regards the 
characteristic reel of song from pulcherrimus to be absolutely unmistakeable. 

I agree with him and consider this to be the best field character for separating 
these similar species. It also emphasises, along with the secretive ground- 
loving habits, the genuineness of the taxonomic separation of these three 
species. 

It appears from this very superficial study that M. pulcherrimus can 
persist in refuges as small as 47.6 hectares for at least thirty years after most of 
the heathland has been converted into grassed orcultivated paddocks— both 
unsuitable habitat for these birds. In woodland where stock have been allowed 
to graze and camp the under-storey vegetation tends to be depauperate and 
generally inadequate to support wrens. The few patches of heathland that do 
remain largely owe their preservation to past needs for local water-catchment 
which ensured that these reserves remained Crown property. Their continuing 
survival in relatively undamaged natural state has frequently been due to the 
presence of poisonous legumes. Their future depends on the farming 
community appreciating these areas not only for their beauty and importance 
as refuges for flora and fauna but as valuable reminders of the efforts made by 
their forebears to create the farms on which they now live. 
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FORAGING BEHAVIOUR OF MEGACHILID BEES ON 

SWAINSONA CANESCENS (FABACEAE) AND ITS 
COEVOLUTIONARY IMPLICATIONS 

By STEPHEN D. HOPPER, Western Australian Wildlife Research Centre, 

Wanneroo, W.A. 

ABSTRACT 

Females of the Megachilid bee Chalicodoma semiluctuosa were observed foraging 
on the vertical inflorescences of Swainsona canescens on Cooloomia Nature Reserve 70 
km north of Kalbarri in Western Australia. The bees tended to start foraging on each 
inflorescence below the uppermost flowers, they moved upwards between flowers more 
frequently than downwards, and they missed a lot of open flowers on each inflorescence. 
These behavioural patterns concur with those adopted by North American bumblebees 
feeding on plants with vertical inflorescences. Further work may show that S. canescens 
possesses a number of floral characteristics that have coevolved with the foraging 
behaviours of its Megachilid pollinators to reduce pollen wastage, to maximize 
outcrossing in environmentally unfavourable years and to increase self-pollination in 
favourable years. 

INTRODUCTION 

Interest in the foraging behaviour of bees and coevolved features of their 
plants was recently stimulated by Pyke (1978). He studied the behaviour of 
three North American bumblebees (Bombus spp.) that fed on the nectar of five 
plant species all characterized by flowers on vertical inflorescences 
(Delphinium nelsoni, D. barbeyi, Aconitum columbianum, Epilobium 
angustifolium and Penstemon strictus). Pyke found that the bumblebees 
consistently commenced foraging at the bottom of inflorescences, they 
tended to move vertically up each inflorescence, they tended to leave each 
inflorescence before reaching the top and they missed flowers as they moved 
upwards. In four of the five plants studied, nectar abundance per flower 
decreased with flower height on an inflorescence, flowers with receptive 
stigmas were restricted to the bottoms of the inflorescences while flowers 
shedding pollen occurred above them, and flowers were arranged 
approximately in spirals on the inflorescences. Pyke proposed that these 
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Fig. i — Photographs of (top) a Chalicodoma semiluctuosa taking nectar 
from the uppermost open flower on an inflorescence of Swainsona canescens, 
and (bottom) ventral view of a Chalicodoma semiluctuosa showing 
substantial amounts of Swainsona canescens pollen adhering to the 
undersurface of the abdomen (without pollen this surface is normally black). 
Scale in the top photograph is 5 mm, scale in the bottom photograph is 2 mm. 
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features of the plants and the foraging behaviours of their bumblebee 
pollinators represented coevolved adaptations. Because of the pattern of 
nectar abundance within inflorescences, bumblebees maximised their net rate 
of energy gain by foraging in the manner observed. At the same time, the 
plants benefitted from the bumblebees' behaviour because outcrossing was 
promoted and wastage of pollen was minimized. 

It is of interest to consider whether a similar situation applies in bee- 
pollinated plants with vertical inflorescences in the Australian flora. 
Swainsona canescens (Fabaceae). an annual herbaceous species of the 
central and western Australian arid zone, provides a suitable medium for such 
a study. Under favourable conditions, mature plants produce 100+ vertical 
inflorescences up to 50cm high, each of which has 10-15 spirally arranged 
open flowers at any given time when in full bloom. 

During September 1979, I encountered large populations of Swainsona 
canescens on Cooloomia Nature Reserve (No. 36127) of 50,000 hectares, 
located between Shark Bay and the lower Murchison River near the central 
western coast of Western Australia. At one population selected for detailed 
investigation (25km S.W, of Cooloomia homestead, 27°08'S, 114°08’E) each 
plant was being visited by 3-5 females of the fast-flying Megachilid bee 
Chalicodoma semiluctuosa (Fig. 1) and an occasional individual of a smaller 
indeterminate Chalicodoma species at any given time throughout the day. 
Aspects of the foraging behaviour of C. semiluctuosa were observed and 
quantified to ascertain whether behaviours obtained comparable to those 
reported by Pyke (1978). 


OBSERVATIONS AND DISCUSSION 

It was found that the females of Chalicodoma semiluctuosa tended to 
start feeding below the uppermost flowers on inflorescences (79% of 41 
observations), that 69% of interflower movements within inflorescences were 
up and 31% were down (N=78), and that the mean ± S.E. number of flowers 
visited per inflorescence was 2.9 ± 0.3 (N=41), considerably less than the 10- 
15 open flowers available per inflorescence. These data in general concur with 
the observations of Pyke (1978) on foraging behaviour of Bombus spp., 
although Chalicodoma semiluctuosa started feeding at the top of 
inflorescences and moved downwards between flowers more frequently than 
did the North American bumblebees. Such slight discrepancies may be related 
to the fact that C. semiluctuosa was gathering pollen as well as nectar (Fig. 1) 
whereas Pyke’s bumblebees were only harvesting nectar. 

The clear trends shown by C. semiluctuosa towards starting on each 
inflorescence below the uppermost flowers, moving upwards between flowers 
more frequently than downwards, and missing a lot of open flowers on each 
inflorescence suggest that Swainsona canescens may exhibit similar 
characteristics to the plant species studied by Pyke (1978), namely decreasing 
nectar abundance as the inflorescence is ascended, protandry (meaning that 
older flowers with receptive stigmas occur at the bottom of inflorescences 
whereas younger flowers with unreceptive stigmas that are shedding pollen 
occur towards the top), and self-compatibility. If future research confirms that 
S. canescens has these characteristics, then a strong case for coevolution of 
this species and its Megachilid pollinators could be made along the lines of 
those proposed by Pyke (1978). 

Another aspect of the pollination ecology of S. canescens warranting 
further study concerns the relationships between plant size, environmental 
conditions, the breeding system and pollinator foraging movements. The 
Western Australian study site visited in 1979 had enjoyed good rainfall prior to 
September and contained very large plants (averaging 1m+ in diameter and 
with 100+ inflorescences). In contrast, much smallerindividuals with only 1-10 
inflorescences per plant were observed in drier, less favourable sites in the 
Shark Bay — Murchison River area. It was found that females of Chalicodoma 
semiluctuosa confined a large proportion of their movements between flowers 
within plants rather than between plants at the study site. In so doing, they may 
have effected predominant self-pollination on the large, many-flowered plants 
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of Swainsona canescens. Presumably, bees foraging on small, few-flowered 
plants in less favourable sites would move between plants more often and thus 
effect a relatively high level of cross-pollination. Thus, due to the behavioural 
patterns of the bee pollinators, the growth of plants in response to seasonal 
influences may lead to enhanced outcrossing in unfavourable years and to 
increased levels of self-pollination in favourable years. An investigation of this 
hypothesis would provide valuable insights into the reproductive strategies 
adopted by S. canescens and related species in coping with the environmental 
vicissitudes of the Australian arid zone. 
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SOME VERTEBRATES RECORDED ON A VISIT TO QUEEN VICTORIA 
SPRING IN DECEMBER 1977 

By K.D. MORRIS and G.E. RICE, Zoology Department, University of 
Western Australia, Nedlands 

Queen Victoria Spring is located 70 kilometres north of Zanthus, a siding 
on the Transcontinental Railway. A general description and history of the area 
has been documented by Slater and Lindgren (1955) and Burbidqe et al. 
(1976). From November 30 to December 13, 1977, three members of the 
Zoology Department, University of Western Australia, camped 2.5 kilometres 
south of the spring. During this visit the average maximum temperature was 
39.2° C and the average minimum 15.0° C. The humidity varied between 34% 
and 86%. Some light rain fell on November 30 and December 12 but sufficient 
to only form 1 or 2 pools of water in the claypan adjacent to the spring. The 
spring itself (more correctly a soak) was dug out to a depth of 1.8 metres but no 
water was found, only damp sand. There was no evidence that the spring had 
been used recently as a network of spider webs covered thespring depression. 

The following is an annotated list of the mammals, frogs and reptiles 
recorded during this visit. An extensive bird list for the area has been compiled 
by Serventy (1956) and Slater and Lindgren (1955). All specimens collected 
during this visit were lodged with the Western Australian Museum and 
accession numbers are quoted. 

MAMMALS 

Western Grey Kangaroo ( Macropus fuliginosus) Commonly sighted in 
the sand dune area to the east of the spring and in the vicinity of the campsite 
(mallee/spinifex). One found dead on the track 0.5 kilometres south of the 
spring. 

Euro ( Macropus robustus) One seen near the south boundary of the 
Queen Victoria Spring Wildlife Sanctuary. Several seen near granite outcrops 
between 5 mile and 12 mile rockholes, north-west of Cundeelee Mission. 

Ride’s Ningaui (Ningaui ridei) One male (5.5 grams, M15986) trapped in 
Callitris/Eucalypt 0.5 kilometres south of the spring. 

Troughton's Dunnart ( Sminthopsis ooldea) One female (6.0 grams, 
M15895) trapped in Mallee/Spinifex 2.5 kilometres south of the spring. 

The following bat species were shot at night on the side of the claypan at 
Queen Victoria Spring. 

Little Flat Bat (Tadarida planiceps) — male 9.0 grams, Ml8475. 
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White-striped Bat ( Tadarida australis) — female (pregnant) 46.0 grams, 
M18473. 

Gould’s Wattled Bat (Chalinolobus gouldii) — female 17.5 grams, 
M18474; female 17.5 grams, M18477; male 11.5 grams, M18478. 

Little Broad-nosed Bat ( Nycticeius greyi) — female 9.5 grams, Ml8476. 

House Mouse ( Mus musculus) One female trapped on a sand dune 2.5 
kilometres north of the spring. 

Domestic Cat (Felis catus) One seen near the south boundary of the 
Queen Victoria Spring Wildlife Sanctuary. 

Camel ( Camelus dromedarius) One skull found at Emu rockhole, west of 
Cundeelee Mission, 

A total of 13 natives mammal species (1 macropod, 3 dasyurid, 3 rodent, 
and 6 bat species) were recorded by Burbidge et al (1976) in the Queen 
Victoria Spring Wildlife Sanctuary. Of the mammals noted during this recent 
visit, the Euro (Macropus robustus) is the only species not previously 
recorded. One of the objectives of this trip to Queen Victoria Spring was to 
perform capture and recapture studies on the native rodents Notomys alexis 
and N. mitchellii which were reported to be abundant in March 1976. A total of 
2050 trapnights were set; however no Notomys were trapped. 

FROGS 


Members of only one species, Neobatrachus centralis, were recorded 
during this trip. These were found on the sand surrounding the claypan 
adjacent to Queen Victoria Spring after light rain had fallen. This species was 
also found in the5 mile rockhole, north-west of Cundeelee Mission.Thisis the 
only species of frog recorded by Burbidge et al. (1976). 

REPTILES 

(Western Australian Museum accession numbers R58701 and R58703 — R58737) 

GEKKONIDAE 

Nephrurus laevissisimus — 2 kilometres south of spring on track 
(spotlighting). 

Gehyra variegata — 3.5 kilometres south of spring on the base of a mallee; 
2.0 kilometres south of thespring in adead Xanthorrhoea\Q.O kilometres south 
of Cundeelee Mission at Ponton Creek. 

*Diplodactylus conspicillatus — 4.5 kilometres south of the spring on a 
mallee stump. 

D. strophurus — 4.5 kilometres south of spring under Melaleuca sp. 

D. damaeus — on the sand around the claypan adjacent to the spring; 4.5 
kilometres south of the spring. 

*Heteronota binoei— 8.0 kilometres north-west of Cundeelee Mission at 
5 mile rockhole. 

AGAMIDAE 

*Amphibolurus nuchalis — dug out of burrow in red sand at camp site 2.5 
kilometres south of the spring. 

A. clayi — 2.0 kilometres south of the spring under spinifex. 

A. minor — 13.0 kilometres east of the spring at Streich Mound on a sand 
dune. 


A. fordi — 2.0 kilometres south of the spring under spinifex. 

A. isolepis — 3.5 kilometres south of the spring in mallee/saltbush. 

A. cristatus — 16.0 kilometres west of Cundeelee Mission between 12 mile 
and Emu rockhole. 

Moloch horridus — 2.5 kilometres south of the spring in mallee/spinifex; 
2.0 kilometres north of the spring on a sand dune. 

SCINCIDAE 

Ctenotus quattuordecimlineatus — 1.0 kilometres north of the spring on a 
sand dune. 
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C. atlas — 3.5 kilometres south of the spring in mallee/spinifex. 

C. schomburgkii — 3.5 kilometres south of the spring in mallee/spinifex. 
*Lerista muelleri — 8.0 kilometres north-west of Cundeelee Mission at 5 
mile rockhole. 

*Morethia butleri — 3.5 kilometres south of the spring in a log in 
mallee/spinifex. 

'Tiliqua rugosa — one seen crossing the Zanthus-Cundeelee road. 

*T. occipitalis — 2.0 kilometres south of the spring in Callitris/mallee. 
VARANIDAE 

*Varanus gouldii — 1.5 kilometres south of the spring in mallee/spinifex. 

ELAPIDAE 

*Furina diadema — cat capture at Cundeelee Mission. 

'Pseudonaja modesta — Cundeelee Mission. 

*Ver micella semifasciata — 4.0 kilometres south of the spring on track at 
night. 

A total of 24 species of reptile were recorded during this trip to Queen 
Victoria Spring, of which 11 species (those marked with an asterisk) have not 
previously been collected in this area. Several of the species collected are on 
the edge or just outside their known range as described by Cogger (1979). 
These include Amphibolurus nuchalis, A. minor, Lerista muelleri, 
Diplodactylus strophurus and Furina diadema. 

The authors wish to thank the Department of Fisheries and Wildlife for 
permission to collect fauna on the Queen Victoria Spring Wildlife Sanctuary; 
the Aboriginal Land Council for permission to pass through Cundeelee 
Mission and the Curators of Mammals (Dr. Kitchener and Birds and Reptiles 
(Dr. G. Storr) for the identification of specimens lodged with the Western 
Australian Museum. The trip to Queen Victoria Spring was partially financed 
by a University Research Grant to K.D. Morris. 
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EXTRAFLORAL NECTARIES IN ALYOGYNE HAKEIFOLIA (GIORD.) ALEF. 
(MALVACEAE) AND THEIR ASSOCIATION WITH ANTS. 

By JOHN K. SCOTT, Department of Zoology, University of Western Australia, 
Nedlands, Western Australia*. 

ABSTRACT 

Alyogyne hakeifolia possesses extrafloral nectaries which attract ants during the 
day and night. The extrafloral nectaries are associated with bracts on the stem, just below 
the flower. Nectar was never observed in the field but droplets formed when branches 
were kept at a low temperature. The extrafloral nectaries function throughout bud 
development, flowering and early maturity of the fruit. Bushes in the Kalbarri National 
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Park were flowering in late November and all had ants present. On some plants the ants 
repelled attempts by humans to touch the flowers and foliage. However both the buds and 
flowers of all the plants showed signs of insect grazing which would prevent seed set. It is 
suggested that the presence of ants reduces the amount of destruction of the flowers. The 
extent to which this protection is effective probably depends on the species of ant. 

INTRODUCTION 

The most important function of extrafloral nectaries in plants is to provide 
an attraction for ants. The ants then protect the plant from grazing or other 
destructive insects. A number of recent studies have supported this 
hypothesis and point out the possibly co-evolved nature of the association 
(Bentley. 1977a. 1977b; Inouye and Taylor. 1979). The alternative view, that 
extrafloral nectaries have an excretory role, appears unlikely when the 
position of the nectaries on a number of plantsisconsidered (Bentley. 1977a). 
Numerous examplesof extrafloral nectaries have been described from outside 
Australia but few have been based on local native material. 

During the 27th to 29th of November. 1979,1 visited the Kalbarri National 
Park and the presence of ants on Alyogyne hakeifolia bushes was painfully 
brought to my notice when I attempted toexamine the flowers. Here I describe 
my observations on the plants and the associated insects including ants. I also 
experimentally locate extrafloral nectar producing sites on the plants. 




Fig. 1 —A. hakeifolia bud, flower and fruit (left to right). A = bracts at the 
summit of the pedicel. The whole ring of bracts iscalled an involucre.Theants 
appear to feed in the space between the bracts. 
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OBSERVATIONS ON THE PLANT — ANT ASSOCIATION 

A. hakeifolia bushes in the Kalbarri National Park (27°45'S; 114°15'E) 
grow to two metres tall and have purple or white flowers with a small amount of 
purple at the base of the petals. The species appeared to be in the middle of its 
flowering phenology. Numerous ants were present on the buds, flowers, fruits 
and foliage of all of the 23 plants with purple flowers and all of the six plants 
with mostly white flowers. Neighbouring bushes of otherspecies were devoid 
of ants. The ants appeared to be feeding at the junction of the bracts with the 
stem (Fig. 1). Other insects, including flies, butterflies, wasps, bees and 
beetles were also observed visiting this location on all white flowering and 
some purple flowering bushes but were considerably less abundant than the 
ants. No liquid or damage to the plant could be seen at the join of the bracts by 
using a hand lens (10 X magnification) and subsequent examination of 
branches with flowers by using a 60 X binocular microscope, also revealed no 
damage. Even under this magnification no distinct organ was seen near the 
bracts but hairs were present on the edge of the underside of the bracts and 
these could have a secretory function. In between visits the ants would move 
rapidly over the reproductive structures None of the ants were nesting in the 
bushes nor were they observed damaging the plants. 

PLANTS WITH PURPLE FLOWERS 

Three bushes which were approximately half-way along Meenarra Drive, 
were occupied by an unidentified species of ant. This was the only insect 
observed. When people touched a bush, the ants swarmed onto the hand and 
commenced biting. Other bushes examined on Meenarra Hill and in the 
Kalbarri townsite had less aggressive and smaller ants. The smaller species 
(Camponotus sp. J.D.M. 63, Iridomyrmex sp. J.D.M. 9 and /. sp. J.D.M. 500f) 
would swarm onto the hand but did not bite. The bushes with the less 
aggressive ants also had other insects visiting the space between the bracts. 

Four bushes in the Kalbarri townsite were observed at irregular intervals 
between 6.00 A.M. and 12.00 P.M. Ants were present at all times but no liquid 
was observed at the sites visited by ants. 

There was considerable damage to the flowers. Signs of damage 
occurred on 87.8 ± 6.29% (x ± S.E.) of flowers. The sample was based on six 
to eleven flowers examined on each of seven plants in the Kalbarri townsite. 
The damage mainly occurred on the sepals but occasionally halt the petals 
were consumed. Stiles and stigmatic surfaces were also eaten. No insects 
were observed eating the plants but potential grazers such as grasshoppers 
were on neighbouring bushes. Insects were visiting the nectaries of open 
flowers but usually only two or three insects were presentatany onetime. The 
most frequently encountered insects in the flowers were adults of Macroura 
sp. (Coleoptera: Nitidulidae) which were never seen on the extrafloral 
nectaries. It is probable that the beetle is the pollinator of A. hakeifolia. 

EXPERIMENT TO OBTAIN NECTAR 

I suspected that the ants and other insects were attracted to nectar but the 
absence of the sweet liquid was probably due to a combination of feeding by 
insects and evaporation due to the high temperatures over the three days (Min. 
22-24° C; Max. 40-41° C). The following method was used to obtain 
measurements of nectar. Branches from bushes with purple flowers on a 
vacant block in the Kalbarri townsite were removed by secateurs. Ants and 
other insects were removed from the branches. The branches were placed in 
sealed containers in the bottom of a house refrigerator and left over night. In 
the morning, nectar was observed as droplets between the bracts. Two 
samples, measured by using a Bellingham and Stanley Ltd. Refractometer, 
had 14% and 16% sucrose equivalents. The liquid also had a slightly sweet 
taste. Nectar was observed on nectaries of all stages from the buds through to 
the fruits. Even though the branches were cut I believe that the sugar 
measurements are more accurate than any attempts at field measurement due 
to the problem of evaporation. However the nectar may be slightly diluted as 
the sugars from other Malvaceae are thought to be hygroscopic (Butler et a/., 
1972). 

t Ant species codes refer to species in Dr. John D. Major’s collection housed at the Western Australian 
Institute ot Technology 
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DISCUSSION 

Some of the plants of A. hakeifolia fit the ant protection classification of 
Bentley (1977b). The ants are aggressive and they forage all over the flower 
and foliage. The plants are vulnerable to herbivore attack, evidence of 
herbivore activity is present and nectar flow coincides with the time when 
floral and fruit parts are available for attack. However the ants were not 
aggressive on other plants but did swarm over humans when they touched the 
plants. It is possible that this activity would discourage herbivores. Some 
simple experiments, such as excluding the ants, would test if the presence of 
ants reduces the level of grazing. 

It would be interesting to see if there is a difference in the extrafloral 
nectary function between the two colour forms of A. hakeifolia. Variation in 
nectary function is well known for the Malvaceae, especially in cotton 
(Bentley, 1977b) and variation in protection by ants can occur between 
habitats (Bentley 1976). Other questions, such as the interaction between 
pollinators and ants could also be examined. However the preliminary 
observations presented here, suggest that the pollinators and ants are visiting 
different nectaries. Another problem is the nutritional benefits the ants derive 
from the extrafloral nectaries on these plants. In the case of A. hakeifolia the 
nectar is only present when there are reproductive structures and the ants may 
have to rely on other sources of food in the non flowering season. 

I am not aware of any previous description of extrafloral nectaries in 
Alyogyne and the genus was not examined in Janda's (1937) survey of 
extrafloral nectaries in the Malvaceae. Lewton (1915) states that the extrafloral 
nectary is a feature distinguishing Alyogyne from the other Australian 
Malvaceae but he does not describe their form or location on the plant. A. 
hakeifolia does have functioning extrafloral nectaries which are not obvious 
from a casual examination of the plant. It is probable that the hairs under the 
bracts are the secretory structures. Further work on the anatomy of this 
species would determine the actual location of the extrafloral nectaries. 
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NOTES ON THE POLLINATION OF NUYTSIA FLORIBUNDA (LABILL.) R. BR. 

(LORANTHACEAE) AND SOME LITERATURE REVIEWED 

By T.J. HAWKESWOOD, Department of Botany, University of 
Western Australia, Nedlands*. 

ABSTRACT 

A preliminary list of insects and birds, observed feeding from flowers of the Western 
Australian Christmas Tree, Nuytsia lloribunda (Labill.) R. Br., during two summers 
between 1977 and 1979, is provided. Observations were undertaken between Jurien Bay 
(30° 15'S, 115°03'E) and Perth (32°00‘S. 115°50’E). There appears to be considerable 
disagreement in the published literature concerning aspects of the flower morphology, 
anther dehiscence and seed production of Nuytsia. Considering the large number of 
viable seeds produced by a given naturally occurring plant of N. lloribunda. it is 
suggested that an efficient pollination and reproductive system operates. It is postulated 
that native insects, unlike previously thought, do constitute a large proportion of the 
pollination vectors of Nuytsia. The most efficient pollinators are considered to be beetles 
and wasps. 

INTRODUCTION 

Nuytsia lloribunda (Labill.) R. Br., the well-known hemiparasitic 
Christmas Tree of Western Australia, mostly grows to 7m tall and occurs 
sporadically from the Murchison River in the north, to the south coast as far 
east as Israelite Bay and as far inland as Kellerberrin. During November and 
December, trees abound in masses of orange flowers which are visited by 
various nectar-feeding insects and birds. Since little has been recorded on the 
pollination vectors of Nuytsia, it was felt that the observations and discussion 
presented below would be a basis for further detailed studies on animal/plant 
relationships. 

Observations on insects (mostly jewel beetles, Coleoptera: Buprestidae) 
and birds visiting flowers of N. floribunda in various areas of Western Australia 
during November — December 1977-79, are recorded below. (The majority of 
observations have been undertaken by Messrs M. Peterson and D.G. 
Knowles). 

A. INSECTS 

1. Jurien Bay area, (a) Bees and wasps (Hymenoptera) — Apis mellifera L. 
(Apidae); Zaspilothynnus variabilis (Kirby) (Tiphiidae); Scolia(Discolia)soror 
Sm. (Scoliidae); two species of unidentified wasps from the families 
Sphecidae and Pompilidae. (b) Flies (Diptera) — numerous unidentified flies 
from the families Calliphoridae. Tachinidae and Asilidae. (c). Beetles 
(Coleoptera) —Stigmodera (Themognatha) obscuripennis Mannerh., S. (T.) 
reichei Laporte and Gory. S. yarrelli Laporte and Gory, S. (Castiarina) 
filiformis Blackburn, S. (C.) placida Thomson, S. (C.) robusta Saunders, S. 
(C.) rufipennis (Kirby), S. (C.) sanguinolenta Laporte and Gory, Neocuris 
discoflava Fairm., Neocuris sp. (Buprestidae); two unidentified species of 
Cleridae. Incidental insects (not regarded as pollinators) from the families 
Cicadidae (Hemiptera) and Chrysopigidae (Neuroptera). 

2. Gingin area, (a) Bees, wasps and flies — (As for Jurien Bay area), (b) 
Beetles — Stigmodera (Themognatha) obscuripennis, S. (T.) yarrelli, S. (T.) 
reichei, S. (Castiarina) amabilis Laporte and Gory, Neocuris discoflava 
(Buprestidae); two species of Cleridae (same species as at Jurien Bay). 

3. Perth Area, (a) Bees and wasps — Apis mellifera L; two unidentified 
wasps from the families Sphecidae and Tiphiidae. (b) Beetles — Stigmodera 
(Castiarina) occidentalis Barker, S. (C.)elongata Saunders (Buprestidae). (c) 
Plies _ fj v e species from families Tachinidae and Tabanidae. 

B. BIRDS 

Three species of birds have been observed by Mr M. Peterson during the 
past several years, commonly visiting flowers for nectar in the Perth area. 
These are the Red Wattlebird (Anthochaera carunculata), Brown Honeyeater 
(Lichmera [Gliciphila] indistincta) and the Singing Honeyeater (Meliphaga 
virescens). 


’Present address: Department of Botany, James Cook University, Townsville. Queensland. 
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DISCUSSION 


(a) Floral morphology. 


Narayana (1958) completed a detailed embyological study of N 
floribunda from material sent to him from the Perth district (Carrington and 
Crawley). In this paper, he describes in detail, the floral morpholoqy of 
Nuytsia. in somewhat different terms than employed by Blakely (1922b, p. 200) 
and in the more recent redescription of the species by Barlow (1966, p. 447 ). 

The sessile flowers are brilliant orange yellow in colour, 10-12mm lonq 
and are grouped in three's in a racemose inflorescence (Narayana 1958 d 
306). Barlow (1966, p. 447) states that the “inflorescences (are) solitary in the 
upper axils and terminal". Hence there is a discrepancy between the two 
authors’ interpretations. However, Narayana (1958, p. 306) states that the 
central flower in each group of three is bisexual while the two lateral ones are 
staminate and “wither away to allow the ovary of the central flower to develop 
into a three-winged fruit". He also notes (p. 306) that “There is a prominent 
swelling at the base of the style which may function as a nectary" Barlow 
(1966) makes no mention of this nectary, but Blakely (1922a, p 23) states that 
flowers of most Australian mistletoe species produce large quantities of nectar 
(including Nuytsia ). 


Blakely (1922a, p. 23) stated “Nearly all the flowers of the Australian 
species of Loranthus (=Amyema) and Phrygilanthus (=Meullerina) contain 
much nectar, and therefore are sought after by many honey-eating birds On 

examination, many of the flowers in the field will be found with small punctures 

at the base and sometimes in the swollen part near the attachment of the 
f| aments . He adds (1922a, p. 23) that the floral tube of some species may be 
filled for more than half its length with nectar. 


The large quantities of strong scented nectar produced by Nuytsia 
flowers is largely responsible for attracting birds and large numbers of insects. 

(b) Early literature on pollination 

Sargent (1918) first recorded observations on the pollination of N 
floribunda. He briefly stated that the flowers are pollinated by birds because 
the structure of the flower incline me strongly to the opinion that birds are the 
off.caI pomnators (Sargent, 1918, p. 216). Sargent (1928) cites only one 
bird (the Brown Honeyeater, Gliciphila indistincta) as a pollinator of N. 
floribunda. since “The parts of the Nuytsia blossom are rather rigid, which 
points to a vigorous pollinator. The flowers are borne in immense trusses and 
when a bird alights on a truss to sip the proffered nectar, it is highly probable 
that wholesale pollination takes place” (Sargent, 1918, p.216). However, in his 
1918 paper, Sargent also makes a brief mention of honey-bees (Apis mellifera 
LJ visiting flowers, "but though they often brush against the anthers I have 
never seen one touch the stigma" (Sargent. 1918, p. 216). 

It seems surprising in the light of the observations presented here, that 
Sargent did not observe any native insects on flowering Nuytsia bushes It is 
likely that his observations were made in the Perth area where the domestic 
honey-bee has been common since early habitation by European man As 
pointed out in this journal by Douglas (1977), the honey-bee Apis mellifera 
because of its high fecundity and aggressive nature, is able to compete 
successfully with, and subsequently dominate the feedinq niche usually 
shared by the various native bees, flies and beetles previously common in 
these areas. Such native insects are thus vulnerable to competition bv 
introduced species such as the honey-bee and the practice of larqe-scale 
land-clearing for agriculture, destroys the breeding grounds of many native 
insect species. This is especially the case with beetles from the families 
Buprestidae and Clerldae. Most Australian buprestid species rely on native 
plants for survival both in the larval and adult stages (e.g. Carter, 1933- 
Hawkeswood, 1978, Hawkeswood, 1980b; and Peterson Hawkeswood 1980) 
and are usually unable to utilize naturalized plants. Since both larvae and 
adults of almost all Cleridae prey upon other insects, especially insects 
associated with bark and wood of trees, e.g. Scolytinae (Britton 1970) and 
adults are often found on flowers, they are also dependant on plants for 
survival. The effect of bees and land clearing practices are probably reflected 
in the fact that more insect species were found on flowers of plants growing in 
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areas such as Jurien Bay (22) than around Perth (10). 

Blakely (1922a, p.18) was of the opinion that all the Australian species of 
Loranthus (now Amyema [Barlow, 1966]) “that have come under my 
observation are self-pollinated, as the anthers are fully developed and the 
pollen released from them simultaneously with the opening or bursting of the 
petals. The close proximity of the stigma to the anthers, and the powdery 
nature of the pollen facilitate the work of self-pollination.." 

Blakely proceeds to state “the nectar-feeding birds assist in the 

fertilization of the flowers.as it is quite possible that some of the flowers ... 

may accidentally be fertilized by visiting birds, as their bill is bound to be 
saturated with pollen as they forage amongst the flowers in quest of food. It 
must be admitted that the percentage of flowers pollinated by birds in some 
districts is remarkably small, seeing that there are no examples of hybridism, 
though the opportunity for such is very often favourable”. He adds (1922a, p. 
19) “Many species are without doubt pollinated by insects and many of the 
buds show punctures made by small grubs". However, he does not give any 
examples of insect-pollinated mistletoes or their insect vectors. 

On the whole it would appear that mistletoe flowers are adapted for bird- 
pollination, but little has been recorded for Australian species; the only 
literature being that of Sargent (1918, 1928), Blakely (1922a) and the recent 
paper by Paton and Ford (1977) who recorded 20 speciesof birds feeding from 
flowers of Amyema miquelii and 6 of these species also feeding from Lysiana 
exocarpi. 

(c) Notes on the pollen 

Narayana (1958, p. 308) states that the pollen grains of N. floribunda are 
"tricolpate and are released while the flower bud is still unopened. Sterility of 
the pollen and the degeneration of even entire pollen sacs are common". He 
also adds (1958, p. 306) that "The anthers are usually sterile due to insect 
attack". In contrast, Sargent (1918, p. 216) states that "The simple erect 
subulate style is crowned by a minute apicular stigma, which appears to be 
ripe at anthesis simultaneously with theanthers. The only trace of dichogamy I 
have noticed is that sometimes a few of the anthers do not dehisce on the day 
the flower opens" (indicating that dehiscence occurs, in this case after the 
flower opens). 

It would seem reasonable that anther dehiscence occurs at the time of 
bud opening or after the flower opens so that pollination by insects or birds 
can be facilitated. In addition, it is likely that the purpose of producing large 
quantities of fragrant nectar is to attract large numbers of vectors so that many 
flowers are assured pollination. 

Since Narayana (1958) studied only a small amount of material sent to 
him in India from Australia and was not able to observe Nuytsia flowering in 
the field, it is likely that he made an error or was unable to furnish a more 
complete understanding of the time of anther dehiscence. Also, he does not 
state when the stigma is receptive nor provides any information on pollen 
germination. Although it is likely that there are many flowers per plant that 
possess sterile pollen (as mentioned by Narayana, 1958) but at the same time, 
many flowers may possess viable pollen capable of fertilizing other flowers on 
the same plant or nearby plants. Barlow and Weins (1977) note that although 
mistletoe flowers are generally adapted for insect or bird pollination some 
"appear to be self-compatible and may be frequently self-fertilized (Blakely, 
1922a; Barlow, 1966; Andrewartha, 1972)." Further observations on 
animal/flower relationships of Australian mistletoes are clearly needed. 

(d) Seed production 

Herbert (1919) noted that "The immense development of flowers is all the 
more remarkable since so few fertile seedsdevelop. Many trees do not develop 
a single seed; others may develop a number — a very small number in 
comparison with the tremendous number of flowers — but very few of these 
are fertile". This is in contrast to Blakely (1922b) who recorded a colleague’s 
observation of numerous Nuytsia seedlings which had germinated from fallen 
seed under certain trees, but had died off because of exposure to strong 
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sunlight. It is generally known amongst some botanists in Western Australia, 
that naturally occurring Nuytsia plants produce large numbers of viable seed 
although to date (July 1980), there has been no published information on seed 
produc fi on. I* is felt that Herbert s statements noted above, are somewhat 
erroneous, ar <1 the* an efficient pollination and reproductive system must be 
operating in Nuytsia. 

(e) Final discussion on insect and bird vectors 

The vector data presented in this paper strongly indicate that insects are 
the main pollinating agents, and of these (excluding the introduced honey¬ 
bee), beetles and wasps appear to be the most efficient pollinating agents. The 
following reasonsare presented: (a) individuals often spend considerable time 
feeding from flowers, (b) individuals have been observed to carry considerable 
dustings of pollen on the head, thoraxand undersurface of their bodies (which 
in many species are softly pubescent), (c) adults push their head far into the 
flowers when feeding on nectar, and (d) frequent flower visitation by any 
particular individual may occur on one plant and between adjacent plants. 

It is well known that honey-bees, Apis mellifera, are efficient pollinators of 
numerous plants. Their introduction by European man into the Western 
Australian bush has made them important pollinators of Nuytsia at the 
expense of native hymenopters. They probably facilitate the majority of 
pollination in areas such as the Perth district where they have a high 
population density. 

Large native flies (e.g. Tachinidae) probably also facilitate pollination 
since their hairy bodies are adapted for the contact and transport of pollen. 
However, considering the little time they spend ( 5 seconds in many cases) on 
any one flower (or flower cluster), it is doubtful whether pollen would be 
placed on the stigma unless large quantities of pollen were carried on the body 
at the time of visitation. The number of flowers visited per unit time is likely to 
be less than that for beetles and wasps which require greater amounts of 
nectar for energy. 

The importance of beetles in the pollination of many Australian plants has 
not been fully realized, although it is generally known (e.g. Britton, 1970) that 
adult beetles from numerous families (e.g. Scarabaeidae. Cleridae and 
Elateridae) visit flowers. Observations by the author during the past several 
years (e.g. Hawkeswood, 1978; 1980a; 1980c), following the natural history 
notes of Carter (1933) have suggested that jewel beetles (Buprestidae) and 
flower-chafers (Scarabaeidae) can be important pollinators of small-flowered 
Myrtaceae which offer large supplies of nectar during the summer months 
when adults are on the wing. 

Although nectar-feeding birds are known pollinators of many Australian 
plants, they probably do not play a major role in Nuytsia pollination since 
insect visitation is much more frequent. 

SUMMARY 

The literature regarding the taxonomy, ecology and reproduction of 
Nuytsia floribunda has been reviewed and differences in opinion between 
various authors pointed out. Field observations indicate that native insects 
(beetles and wasps) (excluding the honey-bee) are the main pollination 
vectors. Further observations on animal/plant relationships are needed. 
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THE DESERT COPRINUS FUNGUS (PODAXIS PISTILLARIS) IN 
WESTERN AUSTRALIA 

By ROGER N. HILTON, Botany Department, University of 
Western Australia, Nedlands and KEVIN F. KENNEALLY, 

Western Australian Herbarium, George Street, South Perth 

Few naturalists will be unfamiliar with the Shaggy Ink Cap, Coprinus 
comatus. Its tall, narrow white caps are a familiar sight on disturbed land such 
as building sitesor road verges. Some readers may be in the habit of cooking it, 
for it is good to eat when young, before the gills darken and the spores 
develop. 
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Travellers to the drier parts of the State often report having seen the same 
fungus, but in a completely desiccated condition. The fungus concerned is in 
fact Podaxis pistillaris (L. ex Pers.) Fries a type of stalked puff ball and at no 
stage of its development would one consider it for eating. On maturity the 
spore mass disintegrates into a soot-like powder instead of dissolving into an 
ink. In Miller and Farr’s An Index of the Common Fungi of North America 
(1975) it is given the common name ‘‘Desert Coprinus”, and this seems 
sufficiently appropriate for us to adopt. The modern view is that the similarity 
to a Coprinus does indicate relationship, and is not just a case of parallel 
evolution. Indeed, a numberof ourstalked puff ballsare probably moreclosely 
related to certain mushrooms and toadstools than to each other. 


Fig. 1 .—Pair of young fruit bodies growing from side of a termite mound. Scale 

in cm. Photo: K.F. Kenneally 
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The Desert Coprinus is to be found in groups of individuals some 15 cm 
high. The groups often occur in bare areas which collect rainfall running off 
the sides of roads, especially in ironstone country. The absence of vegetation 
may make one wonder on what they can be living, as all fungi must have 
organic matter on which to grow. In fact, they will be found to be coming from 
the deserted nests of termites, for this species grows in association with them 
and cannot fruit while the ants are there and feeding on it. The black mass will 
be seen under the microscope to consist of egg-shaped spores measuring 10- 
16ijm long by9-12/jm wide. Underthescanning electron microscopetheegg- 
shape is seen to be more like that of a gumnut complete with apical ridge and 
basal stalk (Fig. 4). 



Fig. 2. — Close up of the fruit bodies shown in Fig. 1. Photo, k.f. Kenneaiiy 
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Mycologists have disagreed as to whether Podaxis consists of one of 
several species, as fruit body size and spore size can be so different between 
collections. Current opinion accepts one species, but recently (February 
1979) a giant Desert Coprinus has been collected by one of us (Kenneally 7113 
& 7118) at Mitchell Plateau (14°47'S, 125°48'E) in the N.W. Kimberley. It grows 
out from the side of active termite mounds of (?) Eutermes species, mounds 
that can be all of two metres tall. The mounds are mainly restricted to areas of 
black soil overlying basalt. Figure 1 shows a pairof young fruit bodies, the one 
on the right some 20 cm high and showing the "shaggy” cap so reminiscent of 
Coprinus. Figure 2 shows the two in close-up. Figure 3 shows the remains of a 
much larger specimen. 



Fig. 3—The columella of a fully grown Podaxis that has shed its coat and 
spores. Note the cap-like end to the columella, and the height of 0.5 m. Photo: 
K.F. Kenneally 
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The largest fungus collected was 0.5m high and samples from it are now 
lodged as voucher specimens in the herbaria at the Royal Botanic Gardens, 
Kew, England, and at the Botany Department, University of Western Australia 
(Acc. No. UWA 2386). Although the fruit body itself is large, the spores are 
distinctly smaller than others collected or recorded in the literature, having a 
mean of 5.4 x 4.3 jjm. Certainly no spore size so small is mentioned in Roger 
Heim’s Termites et Champignons (1977) where ‘Les Podaxons’ are dealt with 
in Chapter 18. 



Fig. 4.—Three spores of the Giant Desert Podaxis as seen under the scanning 
electron microscope. Note the scar at the base of the middle one. marking the 
position of the ‘‘stalk”, and the rim at the opposite end so reminiscent of a 
gumnut. Within the rim liesa depression, the apical germ pore. The two spores 
on either side show this pore clearly. Photo: Dr John Kuo, Electron Microscopy Centre, 
U.W.A 
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AUTOGRAFTING OF ROOTS AND STEMS IN EUCALYPTUS 
AND OF RHIZOMES IN NUYTSIA FLORIBUNDA 
By BYRON LAMONT, School of Biology, Western Australian Institute 
of Technology, Bentley, Western Australia. 

During routine inspection of the root systems of Eucalyptus wandoo at 
Wongamine Reserve, via Toodyay, several instances of root grafting were 
observed. The grafts were between laterals from the same plant (autografts) 
and close to the lignotuber. Fig. 1A shows two autografts with the bark 
removed, verifying the organic union between the wood of both roots, with the 
sapwood clearly running from one root to the other. Fig. IB is an isolated 
instance of autografting of lateral stems of Eucalyptus rudis. The tree is 
located beside the Blackwood River, 14 km south-west of Nannup. The fusion 
seems to involve two nodes and four branches. 

A chance inspection of the underground portion of a large tree of Nuytsia 
floribunda removed from a sandy swamp in the Perth suburb of Willetton, 
revealed grafting of a numberof the root-like rhizomes (Fig. 2). Atthe pointsof 
fusion, the rings of vascular tissue ran around both rhizomes. 



Fig. 1A.—Two autografts (arrows) of the lateral roots of E. wandoo at 
Wongamine Reserve. The ruler is in cm. The bark has been removed to show 
fusion of the wood. 
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Fjg. 1 B.—Autografting of stems of E. rudis beside the Blackwood River. The 
broken white line indicates one of the possible zones of fusion, apart from the 
major site to the left. 



Fiq. 2.—Autografting of rhizomes of N. floribunda (arrows) viewed from below 

the adult plant. The ruler shown is 20 cm long. The heads of the arrows point to 

the sites of fusion,indicated by ‘fracture’ lines. 
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These instances of autografting can be viewed as accidental fusion of 
parts whose paths had crossed and which remained pressed together as they 
continued to enlarge in diameter. For underground parts, the resistance of the 
soil is clearly responsible for maintaining firm contact during growth, but the 
instance of fusion in E.rudis is harder to understand: initial intertwining of the 
stems may have been involved. Its accidental nature apart, there are at least 
two advantages to the plant that autografts may provide. The first is to 
interlock and hence reinforce the underground support system for the aerial 
part of the plant, reducing the incidence of windthrow — especially important 
in the weak-stemmed Nuytsia. The second is to direct water and nutrients 
locally abundant in one root or stem to at least two major sinks further along 
the plant, so increasing their overall distribution through the plant (and 
suckers in the case of Nuytsia). In this regard, it Is worth noting that roots on 
one side of a plant tend to supply water and nutrients only tostemsand leaves 
on that side, a limitation partly overcome by autografts. 

Barbara Piercey assisted in the wandoo study, and Barrie Oldfield took 
the photograph of E. rudis. 


FROM FIELD AND STUDY 

Sighting of the European Common Tern (Sterna hirundo hirundo) in 
breeding plumage, at Quobba Point, via Carnarvon.— About 1230 hours, on 6 
July, 1979, whilst observing sea birds at Quobba Point, which becomes 
isolated as a small island at high tide, a short distance from the blowholes, a 
popular tourist attraction about 80 kilometres north of Carnarvon, my 
attention was drawn to a number of very colourful terns standing on a sandy 
beach on the western side of the island. 

I managed to view these birds from a distance of about 15-20 metres with 
7 x 50 binoculars for about 45 minutes, and my field notes are as follows: “14 
terns, bright red legs and beak, with a black tip to beak, very black head that 
extends over the eyes to base of beak, and extends over crown to about collar 
length. Very light grey back with white underparts. About same size as Roseate 
Tern ( Sterna dougallii), and smaller than Crested Tern (Sterna bergii) that 
were standing nearby". 

On 29 August, 1978, when in company with Barbara and Peter Menkhorst, 
of Melbourne, I sighted approximately 40-50 Common Terns in non-breeding 
plumage, in the same area. 

On returning to Carnarvon, and checking various field guides the birds 
sighted appeared to have been either the Arctic Tern (Sterna paradisaea) 
coming into breeding plumage with only the remainder of the beak toturn fully 
red, or else the European Common Tern (Sterna hirundo hirundo) in breeding 
plumage. 

Whilst this western form of the Common Tern is very similar to the Arctic 
Tern in breeding plumage, Arctic Terns have extensive smoky grey underparts 
which contrast to white cheeks and sometimes white throats. 

Elsewhere in Australia Common Terns, mainly of the black-billed eastern 
form ( longipennis ) have been found in flocks, particularly common in South 
Queensland, and New South Wales (G. Roberts pers. comm.) but there does 
not appear to be any previous record of a flock of Common Terns in Western 
Australia. More recently Dr. R.J. Raines, found a small party of Common Terns 
in non-breeding plumage near Mandurah. 

It appears possible that parties of Common Terns can be found on the 
coast of Western Australia in both summer and winter, and should be looked 
for in order to further define the regularity of occurrence. 

Recent reports of Arctic Terns in Western Australia indicate that when S. 
paradisaea occurs on the Western Australian coastline it does so only in one’s 
and two’s,andeitherascorpsesorbirdsin poor condition in springand in mid¬ 
winter. There are no reliable reports of flocks of Arctic Terns anywhere on the 
Australian coastline (P.J. Curry pers. comm.) 
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It is of interest that Tom Carter, in the Emu, 3, 1904: 208 reported the 
following observation in his account of the birds of North-West Cape: “Sterna 
frontalis, White-fronted Tern, seen in the summer about Sandy Point". This 
was an obvious mis-identification and the bird he sighted may have been a 
Common Tern. 
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A record of a centipede killing and feeding on a sawfly larva. — The 

following observations were made on 30 March 1980, about 20km SW of 
Pemberton, W.A. (34°33'S, 115°55'E) at approx. 1530 hrs (WST). The 
vegetation of the area consists of a Eucalyptus diversicolor (Karri) and E. 
calophylla (marri) forest (the dominant eucalypts) with some E. marginata 
(jarrah), growing in white sand over laterite, with an understorey of 
Xanthorrhoea preissii, Agonis parviceps and Pteridium esculentum with 
scattered plants of Banksia grandis, Macrozamia riedlei and two Acacia 
species. At the time when observations took place, the temperature was 24° C 
and the weather overcast. 

Overturning a marri log in the search for insects, we observed an 
aggregation of 20 sawfly larvae (probably a Perga species; Pergidae: 
Hymenoptera). They were not very active and were simply lying together 
partially covered by the white sand. Upon disturbance, some of the larvae 
exuded a mustard-coloured offensive fluid from the mouth and anus. 
(Regurgitation of semi-digested eucalypt leaves is a typical defensive 
mechanism of sawfly larvae. Norris, 1970: In Insects of Australia, C.S.I.R.O). 
The larvae possessed a black head capsule, the general dorsal body surface 
was grey-pink, the undersurface cream and the body varied from 3.5cm to 
5.5cm in length and from 7mm to 9mm in width. 

In addition, a centipede was noticed partially covered by sand but 
retreated under the overturned log after being exposed to light for a few 
seconds. (This is the typical behaviour pattern displayed by centipedes when 
disturbed). The centipede (Order Scolopendromorpha) measured 7.5cm in 
body length (with 1cm long pedipalps), the antennae were blue, the head and 
carapace red-brown, the body segments blue-black, and the legs and 
undersurface of the body were dirty yellow. 

The larvae were then examined and were photographed as a group. 
During this time (5 minutes) one larva, which had remained in a crevice in the 
overturned log, fell to the ground below, near the other larvae. Suddenly, the 
previously secretive centipede emerged from its retreat, attacking this larva in 
the middle of its body by inserting its poison claws (Fig. 1). The centipede then 
began chewing on the cuticle of the still alive larva and was probably injecting 
venom simultaneously through the inserted poison claws. The sawfly larva 
emitted only small amounts of defensive secretion upon attack by its predator 
and made little effort to struggle away. The centipede spent about five minutes 
feeding on the fluids and tissues of the sawfly larva before it was disturbed by 
the electronic flash from the camera. During this time, the accompanying 
photograph was able to be taken (Fig. 1). 
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Fig. 1—A centipede feeding on the sawfly larva, south-west of Pemberton, 
W.A. — Photograph by M. Peterson. 


Upon disturbance by the bright light of the flash, the centipede lifted the 
larva about 5mm off the ground. It then carried it backwards for a distance of 
about 8cm, before dropping the larva at the onslaught of another flash of light. 
The centipede then retreated under a log. Examination of the sawfly larva by 
this time showed that it was dead, either by the action of the venom or by a 
combination of the envenomation and its fall. 

Centipedes are mainly nocturnal arthropods, resting by day in leaf litter, 
in the soil, under stones, loose bark or logs, and in crevices and emerge at 
night to roam over the surface of the ground or climb treesand walls in search 
of their prey. The prey are immobilized by the injection of poison by the poison 
claws. It is generally known that centipedes prey on small invertebrates, and 
some giant scolopendrid species from South Africa are known to attack and 
feed on vertebrates such as lizards and frogs. 

In this journal, Shugg (West. Aust. Nat., 8, 1961: 52) records a large, 
unidentified centipede attacking, killing and feeding on a mouse (Mus 
musculus). However, there appear to be no other Australian papers on the 
prey of centipedes. 

The Australian species are poorly known, both in their general biology 
and taxonomy. Therefore, we find it of interest to record these observations. 

— T.J. HAWKESWOOD and M PETERSON 


First record of Golden Bronze Cuckoo in Kimberley. — The Golden 
Bronze Cuckoo Chrysococcyx lucidus plagosus breeds in south-western 
Australia and winters in the Lesser Sunda Islands but there are few records of it 
from areas it traverses enroute. Serventy and Whittell ( Birds of Western 
Australia, 5th edn., 1976) give only five records from the northern part of 
Western Australia: Landor Station (breeding in April), Mileura Station (calling 
in June), Carnarvon (single specimens in May and August) and near 
Roebourne (specimen in July). On 17 April 1977 Johnstone collected an 
immature being fed by a pair of Mangrove Warblers Gerygone levigaster in a 


30 




Melaleuca acacioides thicket at Cape Berthelot. It was initially identified and 
registered as a Little Bronze Cuckoo Chrysococcyx minutillus but was 
subsequently re-identified independently by Mr S.A. Parker (S.A. Museum) 
and us as plagosus. 

Immature bronze-cuckoos are difficult to identify, especially in the field. 
Both plagosus and minutillus have black and white bars all along the outer 
rectrix but in minutillus the white bars are partly rufous. The crown and upper 
back in plagosus is more greyish, less greenish, than in minutillus. The wing of 
the specimen from Cape Berthelot (97 and 99 mm) is longer than for minutillus 
from the Kimberley (range 89-96 mm). 

It seems strange that the specimen was being fed by Mangrove Warblers 
because this suggests that it was fledged in the Kimberley though young 
cuckoos uttering persistent begging calls sometimes stimulate birds other 
than their fosters to feed them. However a migrant individual would perhaps 
not solicit. The Mangrove Warbler is a common host of the Little Bronze 
Cuckoo in the Kimberley. 

— JULIAN FORD and R.E. JOHNSTONE 


Moths and caterpillars on Chenopodium at Perry Lakes. — On April 20, 
1980 a junior naturalists excursion was held at Perry Lakes (31 56 S, 
115°46'E), a freshwater lake 7.5 km west of Perth on the Swan Coastal Plain. It 
was decided to investigate the exposed sand banks on the western edge of the 
lake caused by the considerable drop in water level due to the successive 
drought years. The sandbanks carried an almost pure stand of Chenopodium 
macrospermum with some Cyperus tenuiflorus. Amongst these plants 
seedlings of Flooded Gum ( Eucalyptus rudis) and Tamarisk ( Tamarix aphylla) 
had established themselves. 

Chenopodium macrospermum Hook. f. (Chenopodiaceae) is an 
introduced plant native to South America. In Western Australia it had been 
previously recorded from Lake Waneragup (15km SSE Bunbury) and Lake 
Bibra (16 km SSW Perth). C. macrospermum has a notable history as it was 
first collected by no less a naturalist than Charles Darwin during his voyage on 
HMS Beagle. It was subsequently collected and scientifically named by the 
eminent British botanist Joseph Hooker (later Director of the Royal Botanic 
Gardens, Kew, England) in his The Botany —The Antarctic Voyage of HM 
Discovery Ships Erebus and Terror in the years 1839-1843. Hooker also 
recorded C. macrospermum as somewhat of a culinary delight: 

"This very distinct species has been used as a pot-herb by the colonists of the 
Falkland Islands, and was described to me as excellent”. 

We did not have time to sample the plant’s “culinary delights” but we did 
note that it was being heavily eaten by a species of caterpillar and that large 
swarms of a small silver moth and a small black spider resided amongst its 
foliage. Specimens of the moths, caterpillars and spiders were collected for 
identification. 

The moth specimens were forwarded to Dr I.F.B. Common of the 
C.S.I.R.O. Division of Entomology who kindly provided the following reply: 

"The specimens that were so abundant in the stand of Chenopodium macrospermum 
are Hymenia recurva//s(Fabricius), family Pyralidae, a widespread species in 
Australia and the Pacific Islands, but also from Africa, and India to China. It is also 
recorded from America. I have records in Australia of the larvae on Amaranthus, 
Celosia and Trianthema portulacastrum. and it is a pest of beetroot (foliage) and silver 
beet, when it is known as the beet webworm. Zimmerman in Insects of Hawaii, vol. 8 
records the food plants as Alternanthera sessilis, amarantaceous weeds, Batis 
maritima. beets, chard, chenopodiaceous weeds, Chinese spinach, coxcomb, 
Euxolus, New Zealand spinach, Nototrichium, Portulaca, Sesuvium portulacastrum 
and spinach. There seems to be no doubt therefore that your specimens were using 
Chenopodium as a food plant”. 

The caterpillars were brought back to the laboratory along with samples of the 
Chenopodium. When collected the larvae varied in size from 2-3 cm and their 
colour ranged from green, cream, brown or black with black half-moon or 
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Fig. 1 — The Cluster Caterpillar Spodoptera litura (Fabricius): A larvae; B 
pupa; C emergent moth. Line scale = 1cm. 
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triangular shaped markings along their backs (Fig. 1 A). The larvae continued 
to eat and grow, moving through a number of growth stages. On May 1,1980 
the largest of the caterpillars migrated to the floor of the container, where after 
spinning a few threads of silk, it pupated (Fig. 1B). The pupa is chestnut-brown 
in colour, shiny in appearance and about 2 cm long. By May 10 the remaining 
larvae had pupated. On May 19,1980 the first adult moth emerged and by May 
21 all moths had emerged. The moths have a wing span of about 4 cm. Their 
forewings are greyish-brown, patterned with whitish bands and streaks and 
there are blue-grey areas near the tip and base. The hind wings are pearly 
white with a thin brown line just inside the hind margin (Fig. 1C). A specimen of 
this moth was also forwarded to Dr Common who identified it as the Cluster 
Caterpillar ( Spodoptera litura (Fabricius), family Noctuidae), a wide ranging 
species which isa serious insect pest of pasture, ornamental and native plants. 

Voucher material of Chenopodium macrospermum (Kenneally 7189) has 
been lodged in the W.A. Herbarium and specimens of Hymenia recurvalis and 
Spodoptera litura with the National Insect Collection, Canberra. 

I am grateful to Mr. Paul G. Wilson (Western Australian Herbarium) for 
identifying Chenopodium macrospermum and Dr I.F.B. Common (CSIRO) for 
his identifications and information on the moth specimens. 

— K.F. KENNEALLY, Western Australian Herbarium. 


A Red-back Spider attacking an immature Dugite. — On February 22, 
1980, at about 1015 hrs, a small snake was found entangled in the web of a Red- 
back Spider Latrodectus mactans beside a covered passageway at the CSIRO 
laboratory at Helena Valley (Fig. 1). 



Pig i _ Dugite emeshed in the web of a Red-back Spider. Photo: a.g. wells. 
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The snake was approximately 20 cm long with scars on the dorsal area 
which appeared to be the result of injuries received some time previously. It 
was identified as an immature Dugite Pseudonaja affinis on the basis of the 
divided anal and subcaudal scales. 



Fig. 2 — Red-back Spider attacking the underside of the Dugite's neck. Photo: 

A.G. Wells 


The snake’s head was enmeshed in the web and the spider initially made 
efforts to draw the snake upward after spinning more web around the neck and 
head of the reptile. This activity was interspersed with repeated attacks to the 
underside of the neck, the spider withdrawing whenever the snake resumed its 
struggles. Small beads of blood could be seen on the skin between the scales 
under the snake's neck (Fig. 2). 

By 1130 hrs the attacks had become less frequent, the snake struggling 
less violently and remaining immobile for 4 to 6 minutes at a time. 

Hourly observations showed no change in the situation. At 1740 hrs, 
when the last observation was made, the snake was reacting feebly to a 
renewed attack by the spider. 

The snake was subsequently removed from the web and kept under 
observation for 3 days. It was active and aggressive and was finally released in 
a bushland area. 

The photographs by Bert Wells are gratefully acknowledged. 

- P. DE REBEIRA 
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OBSERVATIONS ON THE ECOLOGY OF VARANUS 
IN THE GREAT VICTORIA DESERT 

By ERIC R. PIANKA, Department of Zoology, University of Texas, 
Austin, Texas, 78712, U.S.A. 

During late 1978 and early 1979, I was fortunate to be able to make a 
number of ecological observations on several species of Varanus (mostly on 
eremius, gouldii, and tristis, but also on giganteus and gilleni) primarily at two 
study sites in the western part of the Great Victoria Desert. One of these areas, 
the “L-area'\ is located about 40 km. east of the town of Laverton, W.A. at 
latitude 28° 3V S. and longitude 122° 45' E.; the other site, “Red Sands”, is 
approximately 10 km. west southwest of the new Yamarna Homestead, or 
about 7 km. west of Point Salvation, at about latitude 28° 13' to 15' S. and 
longitude 123° 36' E. The present note should be considered an addendum to 
or a sequel to several earlier papers (Pianka 1968, 1969a, 1970, 1971). 

Australian Varanus are exceedingly wary, essentially unapproachable lizards 
which are difficult to observe. Fortunately, however, they leave fairly 
conspicuous tracks and one may deduce quite a lot about their biology from 
careful study of this spoor. The largest species, V. giganteus, reaches two 
metres or more in total length, whereassomeof thesmaller“pygmy goannas”, 
such as the ubiquitous and very important lizard predator V. eremis, achieve 
lengths of less than half a metre. Two other species, V. gouldii and V . tristis, are 
intermediate in size. All these Varanus consume very large prey items, 
particularly other vertebrates (especially lizards). Three species (V. eremius, 
V. gouldii and V. giganteus) are terrestrial, whereas V. tristis issemiarborealT 
Each of these four monitor species leaves its own distinct track: individuals of 
all range over extensive areas with daily forays typically covering a distance of 
a kilometer or more. 

Although the entire genus Varanus is classified as "endangered”, the 
desert species discussed here would certainly seem to be in no danger 
whatsoever. Not only are these monitors abundant throughout literally 
millions of square kilometres, but their habitat is safer, simply by virtue of its 
vastness and remoteness, than that of the majority of lizards anywhere on the 
globe. Even once widespread and common species of lizards in the Brazilian 
tropical rainforest or the North American deserts could vanish due to 
excessive habitat destruction, but the enormous untouched extent of the 
Australian sandy deserts virtually assure that these desert Varanus may be 
among the last of Earth's wild creatures. 

VARANUS EREMIUS 

Judging from the frequency of its unique and conspicuous tracks, V. 
eremius must be quite common in Australian sandy deserts. Unlike the larger 
goannas, it is active all year long. This beautiful little red Varanus is extremely 
wary and hence very seldom seen, however. Nevertheless, a great deal about 
its activities can be inferred from its tracks: statements to follow are based 
upon impressions gained while following hundreds of kilometres of eremius 
tracks. Individuals usually cover great distances when foraging and I have 
often followed a fresh track for distances of up to a kilometre. Tracks indicate 
little tendency to stay within a delimited area; if there is a "home range”, it must 
be extremely large. 

These small goannas are attracted to fresh holes and diggings of any sort 
and almost invariably will visit any recent excavation within a day or two after it 
is made. In contrast to V. gouldii ( below), V. eremius seldom do any digging for 

* Two other poorly known small species, V. caudolineatus and V. gilleni, are also climbers. 




their prey, but rather seem to rely almost entirely upon catching it above 
ground. More than once I have noted an eremius track intercept the track of 
another smaller lizard with evidence of an ensuing tussle. One eremius was 
actually observed to attack another lizard from ambush: on this occasion, a 
large eremius leapt out of a loose Triodia tussock when a small blue-tailed 
skink (Ctenotus calurus) came within a few centimetres of the edge of the 
tussock. Stomach contents reveal that other lizards comprise about half the 
prey items and represent over 70% of the eremius diet by volume (Table 1). 


Table 1. Summary of stomach contents of 60 Varanus eremius with food (39 other 
stomachs were empty). Frequencies based on 60 stomachs. 


Food Item 

Number 

Volume, 

% of 

% of 

Frequency 



cc. 

Total 

Total 




Number 

Volume 


Centipedes 

1 

0.5 

1.3 

0.5 

1.7 

Scorpions 

3 

2.7 

4.0 

2.9 

5.0 

Grasshoppers 

27 

16.5 

36.0 

17.4 

41.7 

Cockroaches 

3 

3.0 

4.0 

3.2 

5.0 

Caterpillars 

1 

0.1 

1.3 

0.1 

1.7 

Unidentified Insects 

4 

2.4 

5.3 

2.5 

6.7 

Lizards 

36 

68.8 

48.0 

72.6 

53.3 

Unidentified Partially 
Digested Material 

— 

0.75 

— 

0.8 


Totals 

75 

94.8 

99.9 

100.0 



Large grasshoppers plus an occasional large cockroach or scorpion 
constitute most of the remainder. Nearly any other lizard species small enough 
to be subdued is eaten (60 stomachs with food contained 36 individual lizard 
prey representing some 14 other species). In addition to the 11 prey species 
listed in Pianka (1968), eremius collected during the present expedition had 
eaten Lerista bipes, Ctenotus dux and Ctenotus schomburgkii. In a typical 
foraging run, an Individual eremius usually visits and goes down into several 
burrows belonging to other lizard species (especially the complex burrow 
systems of the nocturnal skink Egernia striata). These activities could be in 
search of prey, related to thermoregulatory activities, and/or simply involved 
with escape responses. Certainly an eremius remembers the exact position of 
burrows it has visited, since iialmost invariably runs directly to the nearest one 
when faced with an emergency. 

Only one female collected on the present trip contained enlarged eggs: 
this animal, collected at Red Sands on 20 November 1978, had four yolked 
ovarian eggs 5-6 mm. in diameter. Mean clutch size among eight gravid 
females is4.1 eggs (range = 3 to6). Two females collected in the late 1960’s had 
shelled eggs in their oviducts: total clutch volumes were 8.0 cc. and 5.7 cc. — 
ratios of clutch volume/female weight are .161 and.177. 

VARANUS GIGANTEUS 

The perentie has been assigned a most appropriate scientific name: it is 
Australia’s largest lizard, and second in size among all extant lizards only to 
the Komodo dragon Varanus komodoensis (Auffenberg 1978). As indicated 
above, these enormous varanids are reputed to reach a total length of over two 
metres. During my first intensive investigations o f lizard ecology in the Great 
Victoria Desert in 1966-68 (Pianka 1969b), I found little reason to challenge the 
commonly held view that perenties require rock outcrops (Cogger 1975; 
Houston 1978; Stirling 1912). I encountered only two live * specimens of these 
gigantic Varanus in the late 1960's — one at the edge of breakaway country a 
few kilometres east of the L-area (latitude 28° 27' S. by longitude 122° 52' E.) 
and the other at a tor area about 70 km. south southwest of Wiluna (latitude 27° 
05' S. by longitude 119° 37' E.); in many months of workatsandy desert sites, I 
saw no perenties and found no tracks in sandplain or sandridge habitats. 


* Skulls were also taken from two dead perenties found alongside tracks; one near Atley Homestead 
(about latitude 28° 27' S.and longitude 119° 05' E.),and theother well intothe southern pari oftheGreat 
Victoria Desert at about latitude 28° 19' S. by longitude 124° 50' F 
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Returning to the same areas a decade later, extensive field work during 
October, November and December of 1978 also failed to produce any 
evidence of perenties. However, in January of 1979, tracks of these huge 
lizards appeared, both on the L-area and at Red Sands. After some weeks of 
work, including unsuccessful attempts at noosing, digging, and much wasted 
stalking, etc., I finally managed to track down and exhume a large adult male 
on Red Sands on February 3rd. This magnificent beast measured about 68.7 
cm. snoutto ventand weighed well over2.5kg. Its tail length was95.0cm., fora 
total length of 1.64 metres. The animal’s stride was approximately 30-40 cm. 
This perentie had been underground for nearly a week (probably longer); 
when extracted, it was some 7 or 8 metres inside a long and deep tunnel at a 
depth of over a metre. The animal obviously knew the location of this burrow 
as it had wandered several kilometres but then headed directly towards one of 
the very few large burrows in the area. Other tracks displayed the same 
phenomenon. This massive lizard was extremely docile, almost to the point of 
feigning death, until allowed to stand on its own feet (Iwas holding on to his 
tail) at which point it became very pugnacious, lunging with an open mouth in 
a rather impressive escape effort. After measuring, weighing and 
photographing this monitor, it was released the nextday some4 or5 km. south 
of the point of capture. Interestingly enough, it set out on a long-distance trek 
northwards, almost directly towards the area where it was originally captured. 

I tracked it down a second time several kilometres away from the point of 
release and obtained an active body temperature measurement of 38.8° C. (air 
temperature was only 28.3° C.). Body temperature of another active perentie 
(mentioned above) collected near the L-area on 10 March 1967 was 37.6°C. 
(air temperature 24.8 D C.). 

Existing published range maps (Cogger1975: p.234 and Houston 1978: p. 
66) are somewhat misleading: Houston suggested two disjunct populations 
and neither authority realized the southern extent of the geographic 
distribution throughout the region of the Great Victoria Desert. The discovery 
of V. giganteus well out into these southern sandy deserts implies that a 
population may occur virtually across the entire vast interior (see also 
Burbidge et a/1976) — if so, even perenties should probably not be considered 
"endangered". 

Another, slightly smaller, perentie was encountered nearby on 7 March 
1979 at the Reetz Creek Billabong (Latitude 28° 09' S., Longitude 123° 50' E.). 
This perentie exploited the muddy water of the billabong for escape and 
seemed very much at home in the tepid water, acting more like an aquatic 
monitor such as Varanus mertensi or Varanus niloticus than like a desert 
lizard. 

My experiences with all Varanus, particularly with these perenties, have 
greatly impressed me with their mammalian-level intelligence. 

VARANUS GILLENI 

Only one specimen of this uncommon arboreal pygmy varanid was 
encountered in the Great Victoria Desert during my 1966-68 studies, and only 
one additional animal was discovered during 1978-79. This, the second record 
of this species of climbing monitor from the western part of the Great Victoria 
Desert, establishes the species on Red Sands, and represents a further range 
extension to the west of over 100 km. A large adult male (186 mm. snout-vent 
length, 65 grams) was found by following its very tristis- like track to a dead but 
still standing marble gum (Eucalyptus gongylocarpa) tree near the crest of a 
sandridge. Upon felling the dead tree, the gilleni emerged, shaken up. This 
pygmy varanid’s body temperature was 36.4° C (the body temperature of the 
gilleni collected in 1967 was 38.4°C.). Its stomach was nearly empty, but 
contained what appears to be one of the pincers from the foreleg of a large 
scorpion. 

VARANUS GOULDII 

This terrestrial monitor appears to find most of its prey (predominantly 
lizards and reptile eggs) by digging; V.gouldii appear to have very keen powers 
of olfaction. Examination of the stomach contents of 15 gouldii with food 
collected during the present expedition adds four more lizard species to the 
list of seventeen species of lizard prey recorded earlier (Pianka 1970): these 
are Ctenotus ariadnae, Ctenotus grandis, Lerista bipes, and Moloch horridus. 


The proportion of lizard prey in these new stomachs is high, and when added 
to the data previously summarized (Pianka 1970) lizard food constitutes a full 
third of the gouldii diet by volume (Table 2). 


Table 2. Summary of stomach contents of 63 Varanus gouldii with food (23 other 
stomachs were empty). Frequencies based on 63 stomachs. 


Food Item 

Number 

Volume, 

cc. 

% of 
Total 
Number 

% of 
Total 
Volume 

Frequency 

Centipedes 

8 

23.6 

2.8 

4.7 

12.7 

Spiders 

15 

25.2 

5.3 

5.0 

14.3 

Scorpions 

9 

26.0 

3.2 

5.2 

14.3 

Wasps 

1 

0.5 

0.4 

0.1 

1.6 

Grasshoppers 

28 

32.5 

9.8 

6.5 

20.6 

Cockroaches 

10 

16.3 

3.5 

3.2 

14.3 

Phasmids 

1 

0.9 

0.4 

0.2 

1.6 

Beetles 

48 

45.3 

16.8 

9.0 

22.2 

Moths 

2 

3.0 

0.7 

0.6 

3.2 

Caterpillars 

11 

14.4 

3.9 

2.9 

7.9 

Unidentified Insects 

9 

5.3 

3.2 

1.1 

6.4 

Lizards 

38 

175.9 

13.3 

34.9 

44.4 

Birds 

2 

12.0 

0.7 

2.4 

1.6 

Reptile Eggs 

96 

110.6 

33.7 

21.9 

22.2 

Mammals 

1 

5.0 

0.4 

1.0 

1.6 

Bones 

4 

3.5 

1.4 

0.7 

6.4 

Unidentified 

Vertebrates 

2 

4.0 

0.7 

0.8 

3.2 

Totals 

285 

504.0 

100.2 

100.2 



As reported earlier, V. gouldii hibernate during the wintertime: at 
emergence in September-October, most animals are thin and their fat-bodies 
are tiny, but they rapidly fatten up during October and November. 

At Red Sands, on two separate occasions a few days apart, a large adult 
male with enlarged testes was discovered in very close proximity to 
(essentially touching) an adult gravid female: these apparent mating pairs 
were found on 17 and 21 November 1978. Both pairs were tracked down; one 
pair was inside a Triodia tussock with their tails protruding —the other pair 
were dug up together in the same burrow. A total of six of the female gouldii 
encountered on this trip had large yolked ovarian egg follicles: clutch sizes 
were 4, 5, 6, 7, and 8 (two clutches of 8). Based on data from both my visits, 
overall average clutch size of all 11 gravid female V. gouldii from the Great 
Victoria Desert is 6.35 eggs. Two females, apparently almost ready to ovulate 
as evidenced by enlarged oviducts and extremely large ovarian eggs (about 8- 
9 cc. each), had clutch volume/body weight ratios of .119 and.159. Two 
recently hatched juvenile gouldii (snout-vent lengths of 130 and 133 mm.) 
were collected: one on 21 January 1979, the other on 11 February 1979. 

VARANUS TRISTIS 

V . tristis also consumes other lizards as well as baby birds (and probably 
bird eggs): its very distinctive track typically runs more or less direclty from 
tree to tree (presumably the monitors climb most of these trees looking for 
food). V. tristis activity is also highly seasonal and the animals seem to rely on 
building up fat reserves during times of plenty to get them through lean 
periods. On the present expedition, I was able to supplement my previous 
sample of 23 tristis (Pianka 1971) with an additional 63 animals (see 
Acknowledgments). 

Other lizards are the major prey of Varanus tristis, constituting some 
71.4% of its diet by volume (Table 3). Probably individuals of almost any other 
lizard species small enough to be subdued are eaten: the list of prey species I 
have recorded include Amphibolurus minor, Moloch horridus, CtenotuS 
brooksi, C. colletti, C. grandis, C. helenaef?), C. pantherinus, C- 
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quattuordecimlineatus, Lerista bipes, Gehyra variegata, and Varanus 
caudolineatus. 


Table 3. Summary of stomach contents of 64 Varanus tristis with food (22 other stomachs 
were empty). Frequencies based on 64 stomachs. 


Food Item 

Number 

Volume, 

cc. 

% of 
Total 
Number 

% of 
Total 
Volume 

Frequency 

Spiders 

1 

2.0 

0.8 

0.5 

1.6 

Ants 

5 

0.5 

4.1 

0.1 

1.6 

Grasshoppers 

42 

42.9 

34.7 

10.6 

35.9 

Cockroaches 

7 

6.2 

5.8 

1.5 

9.4 

Phasmids 

2 

2.0 

1.7 

0.5 

3.1 

Beetles 

1 

3.0 

0.8 

0.7 

1.6 

Cicadas 

1 

1.0 

0.8 

0.3 

1.6 

Caterpillars 

3 

3.0 

2.5 

0.7 

1.6 

Unidentified Insects 

16 

18.0 

13.2 

4.5 

25.0 

Lizards 

32 

288.7 

26.5 

71.4 

46.9 

Birds 

3 

31.7 

2.5 

7.8 

3.1 

Reptile Eggs 

6 

4.0 

5.0 

1.0 

3.1 

Bones 

2 

1.1 

1.7 

0.3 

3.1 

Totals 

121 

404.1 

100.1 

99.9 



On 15 November 1978 at Red Sands, a large adult male and a gravid 
female that had both been active in the same general area were tracked down 
to the same dead marble gum hollow log. This female and ten others collected 
between 28 October and 19 November 1978 contained very large shelled eggs 
in their oviducts (Table 4). In addition to these eleven gravid females and the 
one reported by Pianka (1971), a further seven females collected during late 
October and early November on the present expedition contained enlarged 
yolked ovarian egg follicles. Clutch sizes of these females number5,8.9,9,10, 
10 and 12, giving a mean clutch size among all 19 gravid females of 10.2. 


Table 4.Data on eleven egg bearing female l /aranus tristis with shelled eggs in their 
oviducts collected in late October and November of 1978. 


Date 

Clutch Size 

Total Volume Body Weight 
of Ova, cc. grams 

Ratio of 
Clutch Volume 
to Female Weight 

28 October* 

8 

24 

199 

.121 

3 November 

14 

38 

231 

.165 

4 November 

11 

27 

185.5 

.146 

7 November* 

8 

24.5 

205 

.120 

11 November* 

11 

44.5 

214 

.208 

12 November* 

8 

34 

215 

.158 

15 November 

8 

30 

182 

.165 

16 November 

10 

40 

282 

.142 

17 November 

15 

54 

298 

.181 

19 November 

17 

64 

317 

.202 

19 November 

10 

33 

185.5 

.178 

Means 

10.9 

37.6 

228.6 

.162 


SOME COMMENTS OF A COMPARATIVE NATURE 

Reproductive Effort. Female investment in reproduction, as reflected in 
ratios of clutch volume to body weight, is not too divergent in V. eremius, V. 
gouldii and V. tristis (average ratios are about 17%, 14% and 16% respectively). 
Clutch sizes differ substantially more among these three species, averaging 

From the L-area (all others from Red Sands) 










4.1,6.4 and 10.2 respectively. Individual eggs are relatively small in the rather 
fecund tristis but comparatively larger in eremius. 

Fat-bodies. Stirling (1912) was struck by the size of fat bodies in two 
emaciated captive perenties. I have been equally impressed with the volumes 
of fat-bodies in some gouldii and tristis. In all Varanus, fat-bodies are probably 
exceedingly important, varying seasonally. They doubtlessly allow VaranusXo 
weather out food shortages imposed by droughts and hence facilitate the use 
of unpredictable desert habitats. 

Body Temperature. Aside from the somewhat aberrant V. tristis, these 
desert Varanus seem to have remarkably similar thermal requirements, with 
average active body temperatures varying only from 37.4° C. to38.2° C. (Table 


Table 5. Statistics on body temperatures recorded from active Varanus in the field 
belonging to six different desert species. 


Species 

Body temperature 

X SD N 

Slope of 
Regression 

Correlation 

Coefficient 

caudolineatus 

37.8 

3.45 

10 

0.71 

0.71 

eremius 

37.5 

3.04 

53 

0.24 

0.46 

gig ante us 

38.2 

— 

2 

_ 

_ 

gilleni 

37.4 

— 

2 

_ 

— 

gouldii 

37.5 

3.46 

67 

0.49 

0.62 

tristis 

34.8 

2.72 

38 

0.34 

0.60 


Prey Size. Except for the diminutive V. brevicauda, Australian desert 
Varanus seem to rely largely upon other lizards for food. But prey sizes, 
particularly those of the largest items eaten, vary considerably among species 
(Table 6). As might be expected, larger species tend to consume bigger prey 


Table 6. Frequency distributions of estimated sizes of Intact prey eaten by six species of 
Australian desert Varanus, 


Size 

Category, 

cc. 

brevi¬ 

cauda 

caudo¬ 

lineatus 

gilleni 

eremius 

tristis 

gouldii 

0.1 

5 

2 


9 

7 

9 

0.2 

3 

4 


4 

2 

6 

0.3 

0 

3 


7 

3 

6 

0.4 

1 

5 


2 

8 

7 

0.5 

1 

2 

1 

7 

16 

37 

0.6 

0 

0 

1 

1 

0 

11 

0.7 

0 

1 

1 

3 

3 

10 

0.8 

0 

4 

1 

4 

3 

4 

0.9 

0 

0 

0 

1 

0 

2 

1.0 

2 

2 

0 

5 

20 

88 

1.1— 2.0 

1 

3 

2 

15 

21 

64 

2.1— 3.0 


2 

1 

7 

8 

20 

3.1- 4.0 



1 

3 

6 

7 

4.1— 5.0 




1 

7 

13 

5.1- 6.0 





1 

4 

6.1- 7.0 





2 

2 

7.1— 8.0 






1 

8.1— 9.0 






0 

9.1—10.0 





3 

2 

over 10.0 




1 

9 

3 

Total Number 

13 

28 

8 

70 

119 

296 

Mean Volume 

.41 

.75 

1.60 

1.32 

3.40 

1.60 
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than smaller ones. The observed graded sequence of prey size distributions 
(Figure 1) is reminiscent of the plot of food weights among three species of 
accipiter hawks presented by MacArthur (1972). 
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Flgure 1. Frequency distributions of prey volumes among six species of 
Australian desert Varanus (semilogarithmic plot). 
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NOTES ON THE BIOLOGY OF TWO SPECIES OF NOCTURNAL SKINKS 
EGERNIA INORNATA AND EGERNIA STRIATA, 

IN THE GREAT VICTORIA DESERT 

By ERIC R. PIANKA* and WILLIAM F. GILES** 
INTRODUCTION 

Although most members of the lizard family Scincidae are diurnal, a few 
interesting but little-known Austalian species of Sphenomorphus and Egernia 
are nocturnal. Here we report observations made on two skink species of the 
genus Egernia in the Western Australian sector of the Great Victoria Desert 
during 1966-68 and 1978-79 on a series of ecological study sites (Pianka 
1969a, 1969b). Cogger (1975) gives approximate range maps showing the 
geographic distributions of E. inornata and E. striata, which were recently 
revised by Storr (1968). E. inornata is figured in Worrell (1963, Plate 18); E. 
striata is shown in Figure 1. Both are medium-sized terrestrial skinks. 

HABITAT REQUIREMENTS 

These two species are found throughout the sandy parts of the Great Victoria 
Desert, as well as on somewhat harder soils in shrub-Acac/a desert habitats. 
They occur in sympatry in many areas, but E. inornata occurs alone in the dry 
lakebed of Lake Yeo, and seems to be more abundant on sandridge sites than 
E. striata. E. inornata is found farther up sandridges than E. striata, which 
appears to be more restricted to flatland parts of desert areas. On two 
sandridge study sites, we collected 73 inornata and 19 striata; approximately 
half of the former (35 or 36) were on slopes and/or crests of sandridges 
whereas only one striata was not on the flats or at the base of the sandridges. 

* Department of Zoology. University of Texas. Austin, Texas 78712, U.S.A. 

** 16 Fourth Avenue, Scarborough. Queensland 4020. 
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Figure 1. An adult Egernia striata in sandplain habitat in the Great Victoria 
Desert. 


TIME OF ACTIVITY 

E. inornata is crepuscular and occasionally even diurnal in activity as well 
as nocturnal (its pupil is not elliptical), whereas E. striata seems to be largely 
nocturnal (indeed, it is a rarity among skinks in having an elliptical pupil, 
usually associated with nocturnality). We have, however, occasionally 
observed striata out of their burrows of their own violition during the daytime 
— sometimes these emergences seem to be associated with basking (see 
below), but at other times, usually on overcast days, they are related to 
abundant food availability when termites are swarming. 

These skinks exhibit a marked seasonality in activity: during winter, the 
lizards hole up and brumate in a blocked-off side tunnel while the remainder of 
their burrow system falls into disrepair. 

BURROWS 

These Egernia are accomplished diggers; perhaps the most conspicuous 
aspect of their biology is their elaborate tunnel systems. Egernia striata 
burrows are a very important feature of the Australian sandy deserts; they are 
used as diurnal retreats by various geckos, including Heteronotia binoei, 
Nephrurus levis, and Rhynchoedura ornata. These excavations are also 
exploited as refuges from predators and the elements by diurnal lizards 
including Varanus eremius and Amphibolurus isolepis. We also encountered 
snakes (Pseudechis australis and Pseudonaja nuchalis) in these tunnel 
systems. 

Both Egernia species dig their own burrow systems, but these differ 
substantially in structure and complexity. 

E. inornata burrows are usually fairly simple U-shaped tubes about a 30 
cm beneath the surface at their deepest spot with but one arm of the "U” open 
(this is the sole entrance to the burrow); the other arm the the “U" typically 
stops just below the surface of the ground and is used as an escape hatch by 
breaking through in an emergency. E. inornata individuals may often have two 
such burrows 10-20m apart. The sand removed from inornata burrows is 
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typically spread out in a thin, fan-like, layer radiating out from the entrance 
(lizards have been observed pushing sand out and smoothing it over with their 
forefeet). This entrance most often faces north or northwest (Table 1 and 
Figure 2). 


Table 1. Compass directions burrows face among 88 Egernia inornata and 300 Egernia 
striata. 


Direction 

E. 

N 

inornata 

% 

E. striata 
N 

% 

N 

17 

19.3 

12 

4.0 

NNE 

7 

8.0 

9 

3.0 

NE 

5 

5.7 

18 

6.0 

ENE 

3 

3.4 

14 

4.7 

E 

2 

2.3 

23 

7.7 

ESE 

1 

1.1 

9 

3.0 

SE 

4 

4.6 

15 

5.0 

SSE 

3 

3.4 

24 

8.0 

S 

9 

10.2 

40 

13.3 

SSW 

1 

1.1 

32 

10.7 

SW 

4 

4.6 

29 

9.7 

wsw 

1 

1.1 

24 

8.0 

w 

6 

6.8 

22 

7.3 

WNW 

4 

4.6 

13 

4.3 

NW 

18 

20.5 

11 

3.7 

NNW 

3 

3.4 

5 

1.7 

Totals 

88 

100.1 

300 

100.1 


N 



Figure 2. Directions of major burrow entrances among 300 Egernia striata 
burrow systems (left) and for 88 Egernia inornata tunnels (right). Data are 
given in Table 1. The length of each arrow is proportional to the percentage of 
burrows facing that direction. 

















E. striata dig a much more elaborate burrow system, with several 
interconnected openings often as far as 1 m apart, and vaguely reminiscentof 
a tiny rabbit warren. Burrows of striata are usually deeper than those of 
inornata. Most of the sand removed from a striata burrow is piled up in a large 
mound outside one “main" entrance, which usually points south or southwest 
(Table 1 and Figure 2). 

We can only speculate as to why the two species construct such different 
burrows and why they have such curious compass orientations. Moving all of 
the sand out of a single opening of an extensive and complex striata burrow 
system would seem to involve considerable extra energetic expenditure: what 
could be the counterbalancing benefits? Deep sand is a darker red than 
surface sand and such tailings give away the positions of burrow entrances. 
Perhaps consolidating all such conspicuous diggings in one massive pile 
reduces the likelihood that they will attract undesirable attention (these 
mounds themselves are sometimes hidden inside Triodia tussocks). 
Alternatively, the mound itself could serve as a convenient lookout and/or 
basking platform (the southerly orientation might facilitate the latter function 
by providing a sloping surface roughly perpendicular to the sun's rays from 
the north). The north-facing entrances to inornata tunnels are more difficult to 
explain, but could also be related to thermoregulation in that a lizard sitting in 
such an entrance would be exposed to the relatively warm northern sky. Thus 
interpreted, the interspecific difference in burrow orientation would be 
attributed to the observed difference in extent of diurnal activity. 

THERMAL RELATIONS 

Body temperatures were measured with thin-bulb cloacal thermometers 
immediately upon unearthing Egernia. We also obtained some such 
temperature measurements on more active individuals by shooting them, 
usually at the entrances of their burrows. Thus estimated, mean body 
temperature of 103 inornata was 30.1° C (standard deviation 3.48). while the 
average temperature of 145 striata was 30.9° C (S.D. = 3.98). Maximum 
voluntary body temperature observed for inornata was 37.9, whereas for 
striata was 38.5° C. Average air temperatures 1 m above ground at the time of 
capture of these same animals were 26.5 and 28.1° C, respectively (S.D.'s 5.31 
and 4.88). Body temperatures and air temperatures are significantly positjvely 
correlated (r's = .787 and .736). Thermoregulation appears to be relatively 
passive (Huey and Slatkin 1976), as the slopes of linear regressions of body 
temperatures on air temperatures are fairly steep (.516 and .600). 

FORAGING AND DIETS 

During daylight hours (and perhaps at night as well), E. inornata 
sometimes sit-and-wait in the mouth of their burrows, from which position the 
lizards make short forays to capture large insect prey nearby. Both species 
probably forage more actively at night although this is difficult to document. E. 
striata were occasionally found abroad at night. 

Diets of both species are fairly catholic (Tables 2 and 3), consisting of a 
fairly wide variety of arthropods as well as an occasional lizard or shed skin 
and some plant materials (various seeds, flowers, and some "fruits"). Some E. 
striata consume large numbers of termites, particularly after heavy rains (one 
actually found a damselfly in the desert). 

REPRODUCTION 

Like other Egernia (Cogger 1975), both of these species of skinks retain 
their eggs internally and are live-bearing, giving birth to 1-4 young. Number of 
litters of sizes 1, 2, 3 and 4 in inornata was 7, 16, 9 and 0 (mean - 2.1), 
respectively, whereas those among striata were 2,6.7 and 4 (mean 2.61). Total 
litter weight, expressed as a percentage of a female body weight, a crude 
estimator of a female's energetic investment in reproduction, averages 13.4% 
in 21 female inornata with full-term embryos versus 10.1% in 18 striata, females 
(S.D.’s 2.4 and 4.3, respectively). In striata , gravid females with full-term 
embryos were found from late October through mid-January (with a peak in 
December), but reproduction in inornata seems to be spread out over a longer 
period of time, from late September through early May (with apparent peaks in 
December and in March, suggesting two litters). Juveniles of striata may 
remain in their mother's burrow for some time as evidenced by excavating 





fairly large (42-44 mm snout-vent length) juveniles in the same burrow system 
with an adult. 


Table 2. Summary of stomach contents of 124 Egernia inornata. 


Food Item 

Number 

Volume 

cc. 

% of 
Total 
Number 

% of 
Total 
Volume 

Frequency 


Centipedes 

2 

0.35 

.23 

1.05 

2 


Isopods 

3 

0.12 

.35 

0.36 

2 


Spiders 

14 

1.17 

1.64 

3.51 

11 


Scorpions 

pts. 

0.10 

— 

0.30 

1 


Ants 

524 

11.78 

60.79 

35.2 

113 


Wasps 

7 

.35 

.81 

1.05 

6 


Grasshoppers 

12 

2.25 

1.39 

6.75 

12 


Cockroaches 

6 

1.15 

.70 

3.45 

5 


Phasmids 

1 

.40 

.12 

1.19 

1 


Mantids 

1 

.02 

.12 

.07 

1 


Beetles 

43 

3.52 

4.99 

10.55 

28 


Termites 

219 

2.38 

25.41 

7.14 

11 


Hemiptera 

9 

.31 

1.04 

.93 

10 


Diptera 

5 

.31 

.58 

.93 

2 


Lepidoptera 

1 

.15 

0.12 

.45 

1 


Insect Larvae 

11 

1.63 

1.28 

4.89 

4 


Unidentified Insects 

— 

.37 

— 

1.11 

17 


Lizards 

4 

0.98 

0.46 

2.94 

4 


Plant Materials 

— 

3.00 

_ 

9.00 

27 


Unidentified Partially 
Digested Material 

— 

3.01 

— 

9.03 

60 


Totals 

862 

33.35 

100.0 

100.0 

124 



Table 3. Summary of stomach contents of 190 Egernia striata. 


Food Item 

Number 

Volume 

cc. 

%of 

Total 

Number 

%of Frequency 

Total 

Volume 

Centipedes 

3 

0.80 

.04 

.71 

3 

Isopods 

1 

0.02 

.01 

0.02 

1 

Spiders 

15 

1.02 

.22 

.91 

15 

Scorpions 

1 

0.03 

.01 

0.03 

1 

Odonata 

1 

.03 

.01 

.03 

1 

Ants 

725 

11.22 

10.65 

9.98 

133 

Wasps 

7 

.29 

.09 

.26 

7 

Grasshoppers 

8 

.82 

.10 

.73 

10 

Cockroaches 

16 

2.65 

.23 

2.36 

16 

Phasmids 

2 

.03 

.03 

.03 

1 

Beetles 

59 

8.54 

.87 

7.60 

46 

Termites 

5934 

75.83 

87.15 

67.46 

74 

Hemiptera 

12 

.32 

.18 

.28 

10 

Lepidoptera 

1 

.10 

0.01 

.09 

1 

Insect Larvae 

26 

1.18 

.38 

1.05 

8 

Unidentified Insects — 

.69 

— 

.61 

16 

Vertebrates 

— 

5.20 

— 

4.63 

26 

Plant Materials 

— 

3.64 

— 

3.24 

21 

Totals 

6811 

112.41 

100.0 

100.0 

190 
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SACRED IBIS IN SOUTH-WESTERN AUSTRALIA 

By HUGO BEKLE, Research Student, Department of Geography, 
University of Western Australia. 

INTRODUCTION 

The Sacred Ibis (Threskiornis aethiopica) in its sub-species molucca 
(also known as White Ibis) occurs in the Moluccas, the lowlands of New 
Guinea and large areas of Australia. Such distribution might be termed trans- 
equatorial. Vagrants reach Tasmania and New Zealand but on the mainland of 
Australia, the range of the Sacred Ibis is discontinuous but generally spans the 
continent. Published distribution maps (Slater, 1970; MacDonald, 1973; Busby 
and Davies, 1977; Pizzey,1980) and banding recoveries documented by 
Carrick (1962), suggest a continuous distribution across tropical Australia, 
and southwards along the east coast. Continuity seems to exist between 
northern and eastern Australia, and, at least in the wet season, between the 
Kimberley Division and the rest of northern Australia. Banding evidence 
indicates that movements of Sacred Ibis, from breeding-places in central 
Victoria, occur in two directions along the east coast; a few birds fly to 
northern Queensland, while other groups of Sacred Ibis disperse along the 
south-east coast. These patterns of distribution have been mapped, using 
some of the information in accordance with the published maps and also 
personal scrutiny of the available records of Sacred Ibis (Fig. 1). 

The importance of geographical controls on Australian bird distributions 
has been discussed by Gentilli (1949). Arid and semi-arid regions appear to 
offer an effective barrier to Sacred Ibis. Regional differences in climate and the 
availability of wetland habitats, may account for the fact that its status varies 
widely: it is abundant in the northern and eastern parts of Australia, while small 
colonies are found in south-western Australia; elsewhere the bird is rare. 

This paper will consider aspects of the distribution and ecology of the 
Sacred Ibis in south-western Australia. Much of it is based on personal 
observations, except where explicitly acknowledged, and is intended to 
supplement more the detailed studies of a decade or two ago (e.g. those of 
Carrick, 1959; 1962), and recently by Cowling and Lowe (1981). 

INVASION OF SACRED IBIS INTO SOUTH-WESTERN AUSTRALIA 

Sacred Ibis have only recently colonised the south-west of Western 
Australia. Although W.B. Alexander, in his ornithological notes in Australia, 
has several observations of Straw-necked Ibis (T. spinicollis) in south¬ 
western Australia, he includes no mention of Sacred Ibis (unpublished 
documents between 1912 and 1925, Canberra). Also they were not listed by 
D.L. Serventy in his 1948 publication on the birds of the Swan River District. In 
1952, when a very low rainfall was recorded in the north of the State, small 
numbers of Sacred Ibis moved south from the Kimberley Division. Individuals 
were noticed among the flocks of Straw-necked Ibis in various coastal 
localities between Perth and Busselton. Observations in regions more distant 
from the sea were rare; however in December 1957, Sacred Ibis were observed 
near Narrogin, at Lake Toolibin (Serventy and Whittell, 1976). 

In autumn 1968, there was another small irruption of Sacred Ibis, but this 
time the species became permanently established in the south-west. Jenkins 
(1968 and 1971) described small flocks of birds in Wanneroo and Cockburn 
(Lake Mariginiup, Lake Jandabup, North Lake and Bibra Lake), usually in the 
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Figure 1. The distribution of Sacred Ibis in Australia. 


company of larger numbers of Straw-necked Ibis. Sightings of even larger 
groups of Sacred Ibis have been made at Guildford by Mr. R.P. McMillan (pers 
comm.), they included: 24 on 26 June 1973, and again over 20 on 13 July 1973, 
and 15 on 8 August 1973, on a swamp near Guildford Grammar School! 
Information on flocks of Sacred Ibis closer to Perth, at Lake Herdsman, was 
supplied by Mr. O. Mueller; some of his sightings included: 6 on 20 September 
1975, 15 on 12 August 1976 and 5 on 19 June 1977. In January 1978, a large 
group of birds was noted by officers from the Western Australian Museum; 55 
Sacred Ibis were seen over reeds on the west side of Lake Jandabup. 

At the beginning of 1979, I discovered the largest population of Sacred 
Ibis yet documented for the south-west. A colony of Sacred and Straw-necked 
Ibis was roosting on Lake Joondalup, in two adjacent sites. The area on the 
north-west bank was by far the larger, accommodating a total of 647 birds in 
early January. In addition to this, eleven different species were observed using 
this roosting site at the one time, particularly Cormorants, Heron. Spoonbill, 
Egrets and Darters. Observations and accurate figures of the population were 
obtained from early morning surveys conducted throughout January and 
February 1979, using a concealed 'hide'; groups of birds were recorded as they 
emerged from the roosting site. Once the roost was virtually empty, the 
remainder were deliberately disturbed to complete the census. 

The roosting site extends approximately 350 metres along the shoreline. 
Deep water is enclosed by Melaleuca (paperbark) woodland and native 
sedges, allowing access only from the south end. An inner fringe of dead 
paperbarks lines the channel of open water from the east and west; the trees 
are permanently immersed in the water, protecting the birds from predators. 
The Ibis showed a preference for these dead trees, whereas White Egrets 
(Egretta alba) were more commonly found in trees with foliage. This area 
offers its occupants complete seculsion, ample roosting perches and 
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protection from wind. Ibis represented between 50 and 70 percent of all birds 
using this roost, with the two species present in almost equal numbers: in late 
January 1979, the site contained 293 Straw-necked Ibis and 119 Sacred Ibis. 
This roost was known to still be in use on 10 March 1981, when 53 Sacred Ibis 
were recorded. 

The Sacred Ibis mainly occupy the eastern side and only the lower 
branches on the west, whereas the bulk of the Straw-necked Ibis settle on the 
high branches along the western side. Most of the birds use Lake Joondalup 
primarily as a roosting area, leaving for nearby wetlands to feed. The outward 
migration of Ibis occurs each morning, beginning at sunrise. Sacred Ibis are 
generally the first to leave the roost, moving off individually or in small groups. 
Initially, they will congregate in an area close by. form largergroups, and then 
leave the lake flying in a straight line or ‘V’ formation with necks outstretched. 
The majority travel eastwards but a small number fly south. Straw-necked Ibis 
move in larger numbers, leaving the lake immediately they are in flight. Three 
to four groups will follow one another in formation, travelling in a north¬ 
easterly direction. The exodus of Ibis will span about an hour. After the first 
departures, later movements occur more frequently; large mixed flocks move 
away to the north-east and east. Smaller groups of birds move about the lake, 
flying either south or north along the western shoreline. Finally, the 
movements begin to dwindle, until about a dozen Ibis remain in the roosting 
site. These birds comprise a part of the small population of approximately 
thirty Ibis that remain on Lake Joondalup to feed throughout the day. 

Noting the directions in which the Ibis moved, I made an attempt to locate 
their feeding grounds: flocks of Ibis were found grazing at Paul's Swamp, 
Beenyup Swamp, Lakes Jandabup, Mariginiup and Adams. Straw-necked Ibis 
have been observed feeding in cleared paddocks some hundreds of metres 
away from the water, such as to the north-west of Lake Joondalup; they will 
feed both in wet and dry areas. In the open fields they probably feed on insects 
such as grasshoppers. Sacred Ibis usually feed in shallow water, probing for 
water insects, snails and small fish; they thus represent the bulk if the Ibis 
population feeding on Lake Joondalup. 

The second roosting site is located north of Mullaloo Drive in the middle 
of Lake Joondalup. It comprises of a stand of dead paperbarks situated 
approximately 200 metres from each of the two lake shorelines. The roosting 
area offers excellent protection from predators, being completely surrounded 
by water, but is exposed to the wind. In February 1979, this area was found to 
accommodate only 57 birds, Sacred Ibis being the only species represented 
with the exception of a few Yellow-billed Spoonbill (Platalea flavipes) and 
Straw-necked Ibis. The water is comparatively shallow at this site, with a 
gentle gradient on the eastern bank, enabling the Sacred Ibis to roost and feed. 

SEASONAL RECORD OF SACRED IBIS IN THE PERTH METROPOLITAN 

REGION 

Later observations confirm that the Sacred Ibis is now regularly recorded 
in the Perth region(see Fig. 2). Arranging the sightings in seasonal sequence, 
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The number of Sacred Ibis recorded at a roosting site (e.g. Lake 
Joondalup) are much greater than the counts obtained during the day time, 
when flocks of birds are observed feeding. It is also worth noting that no 
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Figure 2. Locality Plan 













observations have been recorded for either September or November. During 
this period, some Sacred Ibis may be leaving the Perth region for locations 
further south along the coast. Records from Benger Swamp, south of Harvey, 
show that Sacred Ibis appear in the second half of October, in November and 
December. In his earlier visits to the area, Mr. E. Sedgwick sighted: 1 bird in 
December 1965, and again 3 in October 1969, 1, 5, 2, 1, 1. in November- 
December 1970, and 9.1, 17, 1 in October-December 1971 (Sedgwick,1973). 
Later surveys revealed a similar pattern of seasonal occurrence of Sacred Ibis! 
A steady increase in the numbers of birds recorded on the swamp is consistent 
with observations made in the Perth area. In 1974. one bird was noted on 2 
September, and thereafter scattered individuals and groups were present until 
10 January 1975, when at least 35 were recorded. Even larger numbers of 
Sacred Ibis were observed in 1976: 3 birds were noted on 1 September, 
followed by a gradual build-up of birds, until 100 birds were estimated to be 
present on 31 October (Sedgewick, 1977). 

The most recent report of Sacred Ibis concerns a hundred year old pine 
tree in Mill Point Road, South Perth (West. Aust., February 5,1981, p. 24). It is 
the nesting place of dozens of Sacred Ibis, and almost certainly is the only 
nesting site in the Perth region. The colony is thought to have originated from 
a population of Sacred Ibis roosting at the South Perth Zoo. In late 1971, a 
colony of Sacred Ibis was established at the zoo, with the introduction of 12 
birds from Victoria. Three years later, a flock of approximately 20 wild birds 
joined the original population, probably attracted by food at the zoo. Now 
there is a resident population of about a hundred Sacred Ibis. During the 
summer of 1973-74, Sacred Ibis bred at the zoo, producing a total of lOyoung. 
Since then, the birds have stopped nesting, control measures being 
implemented by the management. This action was necessary because of a 
number of problems that occurred following the establishment of the breeding 
colony: Sacred Ibis robbed the nests of Egrets and Spoonbill, gouging out the 
stomach contents of nestlings: undesirable hybrids were produced between 
Sacred and Straw-necked Ibis; the Ibis became very noisy when breeding 
especially the males, causing considerable disturbance to other species of 
birds (Mr. T. Spence - Director of the Zoological Garden at South Perth, pers. 
comm.) 

SUMMARY 

Certain similarities exist between the Sacred and Straw-necked Ibis, but 
there are also obvious differences. The observations of Sacred Ibis recorded in 
this paper indicate that the bird is somewhat unpredictable in its wanderings 
throughout the Perth region, although some Sacred Ibis may be more 
sedentary (e.g. the colony at the zoo). Records from Benger Swamp indicate 
some traces of a seasonal north-south migration in Western Australia, similar 
only to that documented for eastern Australia. Only the presence of marked 
geographical barriers in central Western Australia restricts the movements of 
Sacred Ibis to within the more favourable south-west. Straw-necked Ibis are 
observed more regularly and in larger numbers; this could be related to their 
greater ability to obtain food from a wider and drier range of habitats. The 
Sacred Ibis, which is so much more dependent on aquatic food sources, may 
be forced to disperse In search of suitable feeding grounds. 

The evidence we have suggests: the species has extended its range over 
the last two decades and is now well established in the south-west; it is 
increasing in numbers, successfully adapting toan urban environment (e.g. by 
nesting in a pine tree); hybridization and predation upon other species have 
occurred. Clearly, the ecological niche of the species is changing but further 
research is required before the status of the Sacred Ibis in south-western 
Australia is properly established. 
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A SPECIMEN OF THE WHITE WAGTAIL (MOTACILLA ALBA) FROM 
GERALDTON, W.A. 

By G.M. STORR, R.E. JOHNSTONE and L.A. SMITH, 

Western Australian Museum 

On 18 March 1981 the waterside workers at Geraldton noticed a strange bird 
feeding on the wharf. They reported it to Mr. G.B. Struthers, Quarantine 
Officer at the Geraldton office of the Dept, of Agriculture. An attempt to collect 
the bird late that afternoon failed. Early the following morning Mr. R. Chant of 
the same office sought the bird again and shot it on the deck of the freighter 
Marina Grande. Mr. Chant questioned the first mate but he had not previously 
seen the bird. 
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Mr. Struthers froze the specimen and sent it to the Western Australian 
Museum, where it was made into a study skin and registered as A16982. It was 
a female (ovary 6x4 mm) in good condition and with some abdominal and 
subcutaneous fat; weight 16 g. The stomach was crammed with insects, 
mostly moths. The skull was damaged but clearly ossified. 

The bird was acquiring nuptial plumage and is briefly described. Broad 
frontal band whitish; crown and nape greyish black; mantle, scapulars and 
back grey, becoming darker on rump; upper tail coverts and tail black except 
for mostly white outer rectrices; wing coverts blackish grey or dark brownish 
grey, broadly tipped with whitish; secondaries dark brown, their outer edge 
pale brown or white; primaries brown; face and ear coverts whitish except for 
narrow black or greyish black streak from lore through eye to side of nape; 
chin and throat speckled black and white; broad black crescentic bar ori 
foreneck; breast, belly and under tail coverts white. Measurements (in mm): 
total length 189, exposed culmen 12, entire culmen 16, wing 84, tail 85, tarsus 
21, hind claw 7. 

With the help of Hartert (1910) and Sharpe (1895) we identified the bird as 
a member of the subspecies Motacilla alba ocularis Swinhoe, which breeds in 
eastern Siberia and winters in south-east Asia. Until now it had not been 
collected south of Borneo. However there were two (possibly three) previous 
sight records of White Wagtails in Western Australia. The first was near 
Katanning ca May 1971 (Storr, 1975), the second at Broome in November 1977 
(Johnstone and Smith, 1978). For details of a possible third sightinq we are 
grateful to Mr. G.J. Roberts. 

On 8 February 1981 Mr. Roberts was conversing with a farmer and his wife 
at 7 km north of Manjimup. Immediately after tropical cyclone 'Alby' [4 April 
1978] a strange bird appeared .on theirfarm. It looked likea’mudlark’ [Magpie- 
lark] but was no larger than the ’grundies’ [Richard’s Pipits] with which it 
associated during the several days it was seen on the farm. It was black and 
white, ran swiftly, constantly wagged its long tail and occasionally perched on 
a fence-post. It was only seen in dry stubble fields. 

Returning to the Geraldton specimen, weadmitthatourfirst reaction was 
to connect the presence of the bird with the ship on which it was collected. 
However, the Marina Grande had arrived empty from Kuwait only a few days 
earlier (14 March). Its decks and holds were clean, in preparation for the cargo 
of wheat it loaded at Geraldton. It does not seem possible that a small 
insectivorous bird could have found enough food on this ship to survive a 7-10 
day voyage. 

The only other ship at Geraldton in mid-March was the livestock carrier 
Helene Clausen, which arrived on 17 March, empty from Brunei. Quarantine 
regulations demand that these ships be thoroughly cleaned before entering 
Australian ports, and again it seems unlikely that a wagtail could have found 
sufficient food not only for surviving the journey but also for arriving in good 
condition. Moreover March is the wrong time of the year for a Palaearctic 
migrant to avail itself of an assisted passage on a south-bound ship. 

We believe that the Geraldton bird had probably been in Australia for 
some months and that its presence in a port was only coincidental. Indeed its 
presence in most other places would have gone unnoticed; whereas in ports 
there are people like quarantine officers and waterside workers whose 
business it is to watch out for sparrows, mynahs, crows and other exotic birds 
arriving on ships. 
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FROM FIELD AND STUDY 


Additions to the terrestrial vertebrate fauna of the Shark Bay Region, 
Western Australia. — Storr and Harold in three recent papers (Rec. West. Aust. 
Mus 6 1978: 449-67; ibid 8 , 1980: 359-75; West. Aust. Nat. 14, 1980: 240) have 
documented the herpetofauna of the Shark Bay region and of near coastal 
areas immediately south of Shark Bay to the Murchison river (the Zuytdorp 
Region). 

Following these extensive surveys it is perhaps unexpected that further 
additions to the fauna should occur. 

In early June 1980, specimens of the frog Pseudophryne occidentalis 
were collected by us adjacent to breeding pools at two sites covered by the 
Zuytdorp survey: 10.1 km east of Hamelin Pool Station (Western Australian 
Museum Registration No. R71880) and, 33.2 km north of Billabong Roadhouse 
on the Northwest Coastal Highway (W.A.M. R71881-2). At both sites males 
were calling. At the Hamelin Pool site a male was collected from under a stone 
at the water’s edge where there was also a clutch of eggs. Extensive heavy rain 
fell in this area about 4 days before the animals were collected. These records 
of P occidentalis extend the range of this species considerably northwest over 
ranqes reported by A.R. Main (Frogs of Southern Western Australia, West. 
Aust Naturalist’s Club, 1965); J. Barker and G.C. Grigg (A field guide to 
Australian frogs, Rigby. 1977) and H.G. Cogger (Reptiles and amphibians of 
Australia, second edition, Reed, 1979). The Hamelin Pool locality is 265 km 
northwest of the closest specimen held in the W.A. Museum collection (Reg 
No. Tallering R54210-13). 

Also in June, 1980, two specimens of the gekko Phyllodactylus 
marmoratus (W.A.M. R69846) were collected under limestone slabs on cliff 
tops north of False Entrance, 21 km west north west of Carrarang Station. This 
record extends the range considerably over that reported by Cogger (loc. cit.) 
and is roughly 450 km northwest of the nearest mainland records for this 
species at Cockleshell Gully (J. Dell and A. Chapman, Rec. West. Aust. Mus. 
Suppl. 4, 1977: 75-86) and Leeman (J. Dell pers. comm.). This gekko is, 
however, common on the Abrolhos Islands. 

A. Baynes (The analysis of a late quaternary mammal fauna from 
Hastings Cave, Jurien, Western Australia, unpublished Ph. D. thesis, 
Department of Zoology, University of Western Australia, 1979) reported on the 
extant and fossil mammal fauna sites in the Shark Bay region. Baynes 
presented detailed data for False Entrance Well and for the extant fauna 
recorded four introductions (cats, Felis catus; house mice, Mus musculus; 
rabbits, Oryctolagus cuniculus and foxes, Vulpes vulpes), two rodents 
(Pseudomys albocinereus, Rattus tunneyi), two bats (Nyctophilus geoffroyi, 
Eptesicus pumilus) and the euro (Macropus robustus). 

Trapping at this site in June 1980, using a drift fence and pit traps, we 
captured a single specimen of Sminthopsis murina (W.A.M. Ml8847). Baynes 
reported this species as fossil material from sites near False Entrance Well, 
Baba Head and Dirk Hartog Island. The nearest modern record of this species 
is from Overlander Roadhouse (W.A.M. M10217) 115 km east of ourcollection 
site. 

Biogeographically, none of these range extensions is surprising. The 
record for S. murina establishes the existence of this species in an area where 
it was previously thought to be locally extinct. S. murina is fairly widespread in 
southwest Western Australia (Baynes, loc. cit.) and our capture of this species 
may reflect differences in trapping methods (pit traps with drift fence, c.t. 
Baynes use of “Sherman” or "Elliott” folding traps, break back traps and 
spotlight observations) rather than recent changes in the distribution ot tne 
species. The records of Phyllodactylus marmoratus are a little more 
unexpected. However, both P. marmoratus and Sminthopsis murina are 
widespread in the southwest of W.A. (Baynes loc. cit. : Cogger loc. cit.) and the 
False Entrance Well site falls within the north-western limits of the southwest 
botanical province (J.S. Beard, 197.6. Murchison. Explanatory notes to Sheet 
6,1:100,000 series, Vegetation Survey of western Australia. University of W.A. 
Press: Nedlands). The range extension for Pseudophryne occidentalis does 
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not extend this species into any unexpected area. P. ocidentalis is widespread 
in the drier areas of Western Australia (Main loc.cit.) and has probably not 
been collected here previously because it is a small, cryptozoic species only 
likely to be detected easily when calling. y 

— D. KING, Agriculture Protection Board, Bouganvillea Avenue, Forrestfield, 
6058, and J.D. ROBERTS, Department of Zoology, University of Western 
Australia, Nedlands, 6009. 


Streaked Shearwaters Calonectrlc leucomelas off mid-west coast of Western 
Australia. - On 10 May 1981 I was on board the Western Australian Fisheries 
and Wildlife Patrol Vessel "Abel Tasman" returning to Geraldton from North 
Island, Houtman Abrolhos. Between 1350 and 1420 hr, while in the Geelvink 
Channel about 60 km NNW of Geraldton, I observed parties of two, eight and 
twenty large shearwaters of a species with which I was unfamiliar. The birds 
were associating with small flocks of Wedge-tailed Shearwaters (Puffinus 
pacificus) and occasionally alighted on the water near large schools of 
sardines. Unlike the Wedge-tailed Shearwaters they were timid and the closest 
that they approached the boat was 100-200 m. 

The sea was calm with light north-east winds. By standing high up on the fly 
bridge with 10 x 40 binoculars I was able to make sketches and notes on 
several individuals. A composite description is as follows: a little larger than 
Wedge-tailed Shearwaters; top of head, back, wings and tail dark brown 
(brownish-grey on one); lower back and rump grey, clearly paler than back 
wings and tail; under parts including underwing white, the white extending up 
on to face; undertail dark. The flocks of eight and twenty were flying and 
alighting on the water in company with Wedge-tailed Shearwaters, facilitating 
direct comparison. I noted that the wings were longer but relatively narrower 
(more sickle-like) than in the Wedge-tailed Shearwaters. Their flight was 
similar to that of the Wedge-tailed Shearwaters. I was unable to determine bill 
and leg colour. 

The Streaked Shearwater is the common shearwater of Japan and Korea 
According to Austin and Kuroda (The Birds of Japan, their status and 
distribution. Bull. Mus. comp. Zoo!., 709,1953: 302) and Austin (The birds of 
Korea, Bull. Mus. comp. Zoo!., 101, 1972: 32) they breed on many islands off 
Japan and Korea. In Japan they lay in June and July; the young hatch in 
August and leave the nest in November. In Korea they begin to arrive at the 
breeding islands in mid-March and start to lay in mid-June; the young leave 
the nest burrow in mid-October. Peters ( Check-list of birds of the world, 1 
1931: 53) also lists the Bonin and Pescadores Islands as breeding sites and 
gives its range as coasts of Korea and Japan to the Malay Archipelago and 
New Guinea, occasionally to Ceylon. It is seen fairly frequently off the north 
coast of New Guinea, but the only formal Australian record is of three beach- 
washed specimens collected on North Stradbroke Island, Old., in March 1975. 

— R E. JOHNSTONE, Western Australian Museum. 
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THE YELLOW WAGTAIL MOTACILLA FLAVA IN AUSTRALIA 

By R.E. JOHNSTONE, Western Australian Museum, Francis Street, Perth, 

W.A. 6000. 

SUMMARY 

The Yellow Wagtail is now a regular summer visitor to northern Australia. Australian 
records are briefly reviewed, and the first Western Australian specimen is described, one 
from a flock of fifty near Kununurra on 29 February 1980. It seems that nearly all Yellow 
Wagtails visiting western Indonesia and the western half of Australia belong to two 
subspecies, Motacilla flava simillima and M.f. taivana; a third subspecies M.f. 
tschutschensis has been collected in Indonesia and eastern Australia but its wintering 
grounds are largely unknown. 

INTRODUCTION 

It has become common practice in Australia for workers to identify to 
subspecies sight records of wintering Yellow Wagtails. While this should not 
be discouraged, little consideration has been given in most cases to the 
difficulties involved. Geographic variation in the Yellow Wagtail is highly 
complicated. Similar patterned populations recur in widely separated regions. 
Intergradation between many, sometimes sharply differentiated, forms has 
produced variable hybrids. There are also the problems associated with sex, 
age, wear, condition of moult and individual variation. A renewed study of 
geographic variation in this species is long overdue. Meanwhile we rely heavily 
on specimens collected in Indonesia and Australia to clarify the subspecific 
status of wintering birds in this region. 

OBSERVATIONS AND SPECIMENS 

Localities of specimens and sight recordsof the Yellow Wagtail in Australiaare 
given in Fig. 1. 

The first Australian specimen of the Yellow Wagtail, was collected by H.G. 
Barnard at Bimbi on the Dawson River, Queensland, on 10 June 1905. A.J. 
North described it as a new species Motacilla barnardi. In 1921 Hartert 
synonymized this name with his Motacilla flava simillima. 

It was not until 55 years later that the Yellow Wagtail was again recorded in 
Australia. Lindgren and Slater (1961) saw one near the overflow of 
Yabbagoody Mill 11 km east of Derby, Western Australia, on 7 December 1960. 
The description of this bird was submitted to Ernst Mayr, who stated that it 
matched best with the race M.f . tschutschensis of far northeastern Siberia and 
Alaska. 

Gill (1976) observed single birds and parties of two to four on the Innisfail 
aerodrome, Queensland, in November and December 1965. On 13 December 
1965 she observed four Yellow Wagtails together and noted that they were all 
in different plumage stages and that none matched the two she had seen on 4 
December. This demonstrates the difficulty in attempting to identify to 
subspecies field sightings of this species. Birds wintering in Australia arrive in 
November in their plain autumn plumage, acquired after a rapid six weeks 
moult in the breeding area (Voous 1950). The winter moult takes up to five 
months to complete and it is not until the end of March or early April that the 
birds finally reach full breeding plumage. During this period birds are in 
various stages of moult and may have many worn and faded feathers. 

Crawford (1972) recorded a single bird at Fogg Dam in the Northern Territory 
on 4 February 1968, and between 15 and 21 December 1968 he saw groups of 
three to five birds at the nearby Harrison Dam. 
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Crawford and Parker (1971) published the first record of the Yellow Wagtail in 
the Northern Territory. This bird was in an open area of short grass with 
clumps of pandanus and small eucalypts at Harrison Dam, 56 km southeast of 
Darwin, on 9 December 1969. It was collected and sent to Mrs B.P. Hall of the 
British Museum (Natural History) who felt fairly confident that it belonged to 
the race M.f . tschutschensis. Mrs Hall also examined the Dawson River 
specimen and found it very close to specimens of M.f. tschutschensis. 

In mid December 1971 and early November 1972 Mr J. Darnell observed single, 
immature Yellow Wagtails at the Mt. Goldsworthy sewage ponds in the 
Pilbara, Western Australia. Immatures are almost completely white on the 
under parts with little or no trace of yellow, and the uper parts are generally 
uniform greyish-brown or brown. Birds in this plain, mainly brown-and-white 
plumage are almost impossible to identify to subspecies. 

Thompson (1978) recorded a single Yellow Wagtail feeding at the edge of a 
sewage pond at Sanderson, Darwin, on 8 October 1977, one at the same place 
on 12, 13 and 26 November, and two at Nightcliff, Darwin, on 29 November 
1977. He also mentions another bird seen by Mr Jakobsen at Sanderson on 23 
January 1976. The bird observed by Thompson on 26 November differed from 
the others seen by him in three respects: the supercilium was mainly yellow, 
the head was olive-brown with no trace of blue or grey, and the abdomen was 
yellow. Thompson suspected that this bird belonged to the east Siberian 
subspecies M.f. taivana. There is a good possibility that it was a taivana, as this 
race must surely reach Australia: however the characters used to identify it do 
not completely eliminate another Siberian subspecies M.f. simillima. Some 
simillima have yellow in the supercilium and a greenish-grey head. The under 
parts of adult simillima are generaly slightly paler than adult taivana in 
corresponding plumage, but it is doubtful whether wintering birds of these two 
subspecies could be reliably separated in the field. 

Blackwell and Yates (1979) reported on a Yellow Wagtail in breeding plumage 
at Richmond, New South Wales, on 29 April 1979. Because no superciliary 
stripe was observed the bird was identified as M.f. thunbergi. As this is a 
European subspecies that winters mainly in Africa, the subspecific 
identification is improbable. 

Moffatt (1981) reported on a male in breeding plumage on the northeastern 
side of Heron Island, Queensland, on 27 June 1979. He identified it as M f 
tschutschensis; however there is little in his description that precludes M.f. 
simillima, and I also doubt that these two subspecies can be separated in the 
field. 

McKean (1980) saw a Yellow Wagtail on Sandy Island. Scott Reef, in the Timor 
Sea on 7 November 1979. It was in eclipse plumage, brownish on the upper 
parts including the rump, off-white on the under parts, and with a stripe above 
and below the eye. He observed another bird briefly on East Island, Ashmore 
Reef, Western Australia, on 9 November 1979. No doubt these birds were on 
passage to Western Australia. 

On 29 February 1980 Mr K.G. Brennan of the Department of Agriculture 
collected one of a flock of about fifty Yellow Wagtails in the Ord River irrigation 
area near Kununurra, Western Australia. They were associating with large 
groups of Horsfield's Bushlarks (Mirafra javanica) in what Mr Brennan 
described as “old maize stubble, sparse regeneration, very wet and muddy”. 
The specimen was frozen and sent to the Western Australian Museum where it 
was prepared into a study skin (A16500). 

Mr Brennan took the following notes in life, iris red-brown, bill grey, tarsus and 
toes green-grey, toes yellowish underneath. Other details of the specimen are 
as follows: immature male (testes 1.0 x 0.5 mm), skull with two small un- 
pneumatised areas, total length 17.8 cm, wing 82 mm, tail 70 mm, entire 
culmen 19.5 mm, tarsus 25mm, hind claw 11 mm and weight 16.5 g. Head 
greyish-green (only slightly darker than back); a distinct whitish-yellow eye- 
stripe from lore to above ear; ear coverts grey; mantle and back greenish-grey, 
becoming olive green on rump; tail mostly blackish-brown (some feathers 
edged finely with yellow), outermost feathers almost pure white; wings 
brownish-grey, the coverts edged yellow, forming a wing stripe. Many chin 
and throat feathers are missing but those remaining on the chin are whitish- 
yellow, and on the throat yellow; breast grey (darker than belly), some feathers* 
tipped white, yellow or olive; belly mostly white with several bright yellow 
blotches; flanks olive green; vent yellowish-white. 
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This is the first Yellow Wagtail specimen from Western Australia. Mrs Mary 
LeCroy of the American Museum of Natural History, New York, kindly 
identified it to subspecies. Her comments were "It is M.f.simillima without 
doubt. It has the long bill, dark breast and more extensive greenish back of that 
race.” 

A Yellow Wagtail was sighted by Mr P. Curry on 28 February 1981 at Herdsman 
Lake, near Perth, Western Australia. 

On 25 and 26 October 1981 Mr E. Adamson observed a flock of 8-10 Yellow 
Wagtails at Broome, Western Australia. Two of these had yellow under parts 
but the rest appeared to be immature with grey under parts. 

On 12 and 13 November 1981 L.A. Smith and R.E. Johnstone observed two 
Yellow Wagtails at the Shay Gap sewage ponds in the Pilbara, Western 
Australia. One was brownish on the upper parts and had only a trace of yellow 
on the under parts. The other was greenish-grey on the head, bluish-grey on 
the back and had yellow under parts. 



Figure 1. Map of Australia showing localities of specimens (full circles) and 
sight records (hollow circles) of Motacilla flava: 1 Richmond, 2 Bimbi, 3 Heron 
Island, 4 Ayr, 5 Innisfail, 6 Harrison Dam and Fogg Dam, 7 Darwin, 8 
Kununurra, 9 East Island (Ashmore Reef), 10 Sandy Island (Scott Reef), 1111 
km E of Derby, 12 Broome, 13 Mt. Goldsworthy, 14 Shay Gap, 15 Herdsman 
Lake. 


DISCUSSION 

From these accounts it appears that the Yellow Wagtail is a regular visitor to 
northern Australia. The recent increase in sightings is no doubt partly due to 
the fact that there are now many more observers in the north during the wet 
season. It could also be due to the big increase in suitable habitat, such asthe 
Ord River irrigation area. Having found good conditions, birds may be 
expected to return in following years, incidentally introducing their own 
young to such areas. This appears to be the case in New Guinea, where 
Hoogerwerf (1964) found that the Yellow Wagtail had becomea regular visitor 
to the rice fields of southern West Irian. In Queensland it is now a regular 
visitor to the marshy areas around Ayr (Storr 1973). 

In the past the Yellow Wagtail has been divided into as many as seven species 
and into numerous subspecies. At present workers are still undecided whether 
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we are dealing with one or more species. Many divide the Yellow Wagtail into 
two species, the yellow/headed form being treated as a separate species 
(lutea). This division on the basis of head colour requires confirmation with 
other characters. Geographic variation within this species is very irregular 
with similar populations occurring in very widely separated regions, such as 
nominate flava in Europe and simillima in far eastern Siberia. However other 
subspecies intergrade and are merely points along a cline. Isolated sightings 
and specimens of wintering birds add little to our knowledge of the geographic 
variation within this species. What is needed now are field studies and 
adequate collections from breeding areas. Meanwhile it is probably best to 
place all forms In one species. 

Voous (1950) found that the Yellow Wagtails wintering in Indonesia were 61% 
M.f. simillima and 37% M.f. taivana; the rest were M.f. tschutschensis, M.f. 
zaissanensis and M.f.macronyx. Voous was able to identify to subspecies all 
adult specimens that were correctly sexed and dated; however about 65% of 
young birds could not be identified. 

Voous (1959) found the frequency of adult specimens in Borneo as 77% M.f. 
taivana, 20% M.f. simillima, one M.f. tschutschensis and a possible hybrid M.f. 
taivana x simillima. However Smythies (1968) noted that from March when 
adult birds are acquiring their summer plumage, M.f. simillima greatly 
outnumber M.f. taivana in the Kimanis Bay area. 

White (1977), writing on the migration of Palaearctic passerine birds in 
Wallacea, found that of the seventy-three specimens of Yellow Wagtail from 
this region most were grey-crowned simillima where racial identification was 
possible. Nine specimens from Sulawesi, Butung, Ambon, Tanimbar and the 
Kai Islands were green-crowned taivana. None from this area have been 
identified as tschutschensis. Therefore most birds reaching Australia (or at 
least its western half) must be simillima (see Fig. 2) and taivana (see Fig. 3) 



Figure 2. Map showing breeding range (hatched) and wintering range 
(encircled) of M.f. simillima. 
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Figure 3. Map showing breeding range (hatched) and wintering range 
(encircled) of M.f. taivana. 




Figure 4. Map showing breeding range (hatched) and wintering records 
(spots) of M.f. tschutschensis. 
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There are only three Indonesian specimens of M.f. tschutschensis: one from 
Borneo collected at Satang Island near Kuching, Sarawak, and two collected 
from the same flock near Bogor, western Java (see Fig. 4). It is evident that the 
main winter range of M.f. tschutschensis lies outside the western half of 
Indonesia. Many Palaearctic migrants have fairly direct north-south migration 
routes as in the Japanese Snipe (Gallinago hardwickii) and Swinhoe’s Snipe 
(Gallinago megala), Frith (1977). Consequently one would expect the 
incidence of M.f. tschutschensis, which is the most northern and eastern 
subspecies (see Fig. 4) to be much higher in New Guinea and eastern Australia 
than in Western Australia. This however does not appear to be the case. Mees 
(in press) has studied the seven specimens collected by Hoogerwerf in 
southern West Irian and confirmed that they all belonged to M.f. simillima, so 
far the only subspecies known from New Guinea. 

The principal wintering grounds for M.f. tschutschensis largely remain a 
mystery. Further collecting in the Philippines, New Guinea and Australia will 
hopefully throw some light on this problem. 
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NOTES ON CAPTIVE RABBIT BANDICOOTS (MACROTIS LAGOTIS) 

By HEATHER J. ASLIN, Instituteof Medical and Veterinary Science, Adelaide, 

South Australia. 

INTRODUCTION 

Five species of bandicoots are known from arid areas of Australia, and all have 
declined greatly in numbers during this century (Wood Jones, 1924; 
Finlayson, 1935, 1961). Of these, the rabbit bandicoot (Macrotis lagotis) still 
retains a tenuous hold in the Northern Territory, adjacent areas of Western 
Australia and south-western Queensland (Smyth and Philpott, 1968; Watts, 
1969). It is possible that small numbers may survive in northern South 
Australia. The opportunity still exists to study the biology of this species in 
comparison with that of the bandicoots of wetter areas. 

Studies have been made on several species of bandicoots which inhabit 
coastal areas. Stodart (1966) has described the behaviour of Peramelesnasuta 
in captivity, and observations have been made on P. gunni and Isoodon 
obesulus in Tasmania (Heinsohn, 1966). However, little biological data is 
available for the desert species. Of these apparently only M. lagotis has been 
maintained in captivity forany length of timeand has been bred on a number of 
occasions (Watts, 1970; Hulbert, 1972). However, apart from the early 
observations of Jones (1924) and recent ones by Jenkins (1974), little has been 
published about the behaviour of this species. 

These notes are based on observations of a group of four M. lagotis (3 females, 
1 male) which were maintained at the Field Station of the Institute of Medical 
and Veterinary Science. The three females were wild-caught in the Warburton 
Ranges, W.A., and Papunya, N.T., while the one male was bred in captivity. 
They were caged together in an indoor pen measuring 6x3x1 m, maintained 
under 12 hour, reversed-cycle lighting. During the 'night’ the pen was 
illuminated by infra-red lights, one of which was lowered to allow the animals 
to bask. The pen was floored with sand toadepth of approximately50cm,and 
contained large, hollow logs which served as refuges for the animals. The diet 
provided was similar to that listed by Collins (1973) for M.lagotis maintained at 
the Institute of Medical and Veterinary Science. Water was continuously 
available. 

Unfortunately it was found that the one male suffered from weakness in his 
hind legs, which has been attributed to toxoplasmosis (Watts, 1970). For this 
reason this animal's locomotion and postures were abnormal, and these 
aspects of his behaviour were disregarded. His disability may also have made 
normal mating impossible. 

At the time observations were made all the animals had been in captivity for 
several years, and took little notice of observers. The animals were watched at 
irregular intervals over a period of 7>h years. 

NOTES ON BEHAVIOUR 

1. Activity Rhythm 

The animals were seldom observed active during the'day'portion of the cycle, 
and usually retired to refuges within 5 mins when illumination was increased. 
During the ‘night* each animal showed a number of active phases, usually of 
several hours' duration. There was little synchronization of activity except at 
feeding time, when all animals emerged. 

2. Sensory Abilities 

Although no specific tests were carried out, the impression was gained that the 
animals were strongly dependent on the senses of smell and hearing. Food 
was detected by smell rather than sight. The bandicoots frequently attended to 
sounds, but their vision was poor, particularly for objects more than a few 
metres distant. 

3. Postures 

Some common postures are shown in Fig. 1. These include: 

(1) Indecision alert - the animal stood motionless with ears erect and one 
forepaw raised. 

(2) Investigatory upright - the bandicoot lifted both forepaws and stretched 
upward, balancing on hind legs and tail. 

(3) Digging crouch - the body was held low to the ground with both forelegs 
extended in front of the animal. 
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Figure 1. Some postures of M. lagotis: (1) Indecision alert, (2) investigatory 
upright, (3) digging crouch, (4) sleeping. 


(4) Sleeping - two sleeping postures were observed, varying with ambient 
temperature. At low temperatures the position described by Wood Jones 
(1924), in which the head was tucked between the forelegs was adopted. At 
higher temperatures, particularly when basking, the bandicoot lay on its side 
with legs extended. 

4. Locomotion 

A series of still photographs arranged in sequence was used to examine the 
normal mode of locomotion. As can be seen from Fig. 1 the forelegs are moved 
alternately but the hind legs remain close together at all stages. This basic gait 
varied greatly in speed. When the bandicoot was foraging, a slow walk in which 
the hind legs were moved independently was sometimes observed. 



photographs. 

5. Feeding 

In captivity M. lagotis accepted both animal and vegetable food. However, the 
bandicoots’ foraging behaviour consisted of scraping small, conical pits in the 
sand using both forepaws, held together. These pits were then probed with the 
animal’s long, sensitive nose. This foraging pattern resulted in the scratchings 
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characteristic of bandicoots generally. Such behaviour seemed to be directed 
towards locating insects, although bulbs and roots may also be located in this 
way. Prolonged digging and scratching followed the scattering of mealworms 
in the animals’ pen. 

When the bandicoots were offered food in dishes, they persisted in digging 
and scratching around the dishes, although this did not uncover anything 
edible. They also raked with their forepaws at cereal porridqe contained in 
dishes. 

Regurgitation of food, which was accompanied by rapid flickering of the 
animal’s tongue, was observed on several occasions. 

6. Grooming 

Rabbit bandicoots have long, fine coats which require considerable 
maintenance. Three grooming methods were observed. One was the rodent¬ 
like pattern in which the bandicoot sat on its haunches and rubbed both 
forepaws simultaneously over either side of the snout. The use of this method 
was limited in M. lagotis by lack of flexibility in the forepaws and forelegs, and 
only the snout was cleaned in this way. 

Secondly, the bandicoots frequently scratched and combed their fur with the 
syndactyl claw of the hind foot, licking the claw between scratches. A large 
area of the body surface was groomed in this way, excluding the hindquarters 
and the tail. Thirdly, the animal groomed by turning its head and nibbling or 
licking its fur directly. 

Prolonged grooming sessions were not observed, possibly because these take 
place in refuges immediately after arousal. Most grooming consisted only of a 
brief treatment of one particular area of the body. 

After eating cereal porridge, the animals often thrust their noses into the sand, 
thus coating the snout with soil. 

7. Burrow Digging 

True burrows could not be constructed under the captive conditions due to the 
shallowness of the sand. However, attempts at burrow digging were often 
made, and short burrows dug under logs in the pen. 

When burrow digging the bandicoot scraped strongly at the sand with both 
forepaws, and when a pile of material had accumulated it was dispersed by a 
powerful, backward kick of the hind legs moved together. While digging, the 
bandicoot frequently paused and sat alert for a short period before resuming. 
No sign of cooperative digging was observed. 

Burrow digging was a routine activity, but was also performed as an escape 
reaction after disturbance by humans or aggression from another animal. No 
nest-building behaviour was observed although suitable material was 
available. 

8. Aggressive Behaviour 

It was found early in the history of the colony (Watts, 1970) that groups of M. 
lagotis could be maintained in captivity without serious fighting occurring. In 
the present group, aggressive behaviour was seldom observed. Such fighting 
as did occur consisted of one animal directing loud threat hisses at another, 
which usually retreated immediately. If the second animal did not retreat, the 
two circled one another briefly, nose to tail, hissing loudly. On rare ocasions 
this was followed by one animal leaping at the other, attempting to bite its 
rump or flank. Such attacks only resulted in loss of fur, however. Displacement 
activity, in the form of the participants thrusting their noses into the sand, often 
followed aggressive interactions. 

At feeding time the male frequently attempted to push the females away from 
the food dish, but there was no other evidence of any type of dominance 
hierarchy. 

9. Amicable Behaviour. 

The four bandicoots invariably shared one refuge when sleeping, but usually 
ignored one another when active. The male frequently sniffed thecloacal area 
of a nearby female, and females occasionally sniffed one another. 

One attempted mating was observed in January, 1972. On this occasion the 
male persistently followed one female for several hours, and made many 
attempts to mount. During these attempts, he rested his head along the 
female’s back and gripped her with his forelegs. The female attempted to 
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escape from him, and on several occasions fell on to her side while trying to 
dislodge him. This mating appeared incomplete, and no young resulted. 

DISCUSSION 

M. lagotis displays a number of behavioural characteristics which distinguish 
it from other bandicoots which have been studied in captivity. Unlike P.nasuta, 
P. gunni and I. obesulus, which dig only shallow depressions and shelter in 
surface nests, M. lagotis is an energetic burrower in captivity and uses both 
fore and hind legs in digging, as do truly fossorial mammals. Jenkins (1974) 
has mentioned the great difficulty that aborigines had in digging up rabbit 
bandicoots due to the speed of their burrowing. In the wild, M. lagotis 
constructs deep, spiral burrows, and each animal appears to use a number of 
burrows (Watts, 1969). No nests are constructed either in captivity or in the 
field. 

Observations on food preferences of captive animals suggest that M. lagotis is 
omnivorous. In this respect it does not differ from other bandicoots studied. 
The foraging pattern shown by M. lagotis is very similar to that described for 
other species of bandicoots ( Stodart, 1966; Heinsohn, 1966). In all species 
insect food is preferred to other types. Heinsohn has described predation on 
baby mice by P. gunni and /. obesulus in captivity. M. lagotis also ate mice (as 
noted by Jenkins, 1974), but the fact that the food was located by smell, 
combined with the poor vision and lack of manual dexterity, suggests that this 
species is ill-equipped to capture fast-moving prey. 

Field study of the diet of M. lagotis confirms its omnivorous habits. Smyth and 
Philpott (1968) found that the diet of rabbit bandicoots in the Warburton 
Ranges, W.A.. consisted mainly of termites, while Watts (1969) found that 
animals in several Northern Territory localities subsisted largely on seeds, 
bulbs and fungi. 

In marked contrast to I. obesulus, which is a highly aggressive species (Wood 
Jones, 1924; Heinsohn, 1966) and often injures conspecifics, individual M. 
lagotis are tolerant of one another. Pairs of P. gunni and P. nasuta (Stodart, 
1966) are compatible in captivity, but maintenance of groups of animals in 
small areas has usually led to aggressive behaviour. Therefore, it appears that 
M. lagotis is the least aggressive of all the bandicoots maintained in captivity. 
In addition, successful breeding has occurred among rabbit bandicoots kept 
in small areas (Watts. 1970; Hulbert, 1972). 

The limited data available on the ecology of M. lagotis suggests that, although 
colonies are widely scattered, a male and female, together with their latest 
young, may share a single burrow (Krefft, cited in Troughton, 1967; Watts, 
1969). If this is the case, the tolerance observed between adults in captivity 
may be reflected in their social behaviour in the wild. 
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OBSERVATIONS ON THE POLLINATION BIOLOGY OF NYMPHAEA 
GIGANTEA W.J. HOOKER (NYMPHAEACEAE) 

by EDWARD L. SCHNEIDER, Department of Biology, Southwest Texas State 
University, San Marcos, Texas 78666 U.S.A. 

On January 28 and 29, 1982, I was afforded a brief opportunity to observe a 
small population of N. gigantea growing in Lily Creek of Hidden Valley near 
Kununurra, Western Australia (lat. 15°46'S, long. 128 D 45’E). Although the 
pollination biology of Nymphaea has been the subject of recent studies 
(Meeuse and Schneider, 1980; Schneider and Chaney, 1981) no previous 
observations on the pollination biology of N. gigantea have been made except 
for those of Schmucker (1932 1933, 1935) which were conducted within a 
greenhouse. This species is singularly important since it is the only member of 
the subgenus Anecphya, a water lily group well-known to lack earpellary (and 
usually staminal) appendages (Conrad, 1905). This structural difference with 
other Nymphaea species is well illustrated in Aston (1973; fig. 52). Although 
the structure-function relationships of these appendages remain 
undetermined, it has been hypothesized that they play a role in the attraction 
and nutrition of beetle pollinators (Schneider, 1982) in nocturnal flowering 
Nymphaea species. In diurnal species, however, the earpellary appendages 
appear to be involved in increasing the size and/or depth of the central 
stigmatic pool, in which, on the first day of anthesis, pollinators lose their 
pollen loads and occasionally drown. Afield study of the pollination biology of 
N. gigantea may thus further our understanding of the pollination syndromes 
and the adaptive radiation of the genus. 

Flowers of this species undergo at least four consecutive days of blooming. 
Flowers are fully open by 9.30 a.m. and close by (ca.) 5.00 p.m. First-day 
flowers are about 20 cm above the water, inodorous and characterized by their 
dark purple-violet corolla which, together with the calyx, is positioned to form 
a funnel-shaped perianth. The stamens are nearly vertical or sloped inward, 
with the anthers nodding, apparently not well supported by the narrow 
filaments. At the bottom of the “funnel" is the cup-shaped gynoecium, filled 
with a stigmatic secretion (ca. 5 ml). Twice. I was fortunate to observe Trigona 
bees, each with a considerable amount of pollen in its corbiculae (pollen 
baskets), visit fluid-filled, first-day flowers. In one case a Trigona, while 
attempting to land on the innermost stamens, accidently landed in the 
stigmatic fluid. Once wetted most of the pollen was “washed" from the bee and 
precipitated to the stigmatic surface. In the other instance, another Trigona sp. 
attempted to land on an anther. The narrow filament of the stamen bent 
downward dropping the insect to a lower anther where this process was 
repeated. Ultimately, the small bee “slipped” into the stigmatic fluid with the 
same result as mentioned above (i.e. cross-pollination). 

During the second and succeeding days of anthesis, flowers become further 
elevated to about 30 cm above the watersurfaceand the corolla fades toa ■ 
purple-violet. These older flowers are functionally staminate, with the 
numerous anthers dehiscing large quantities of pollen. The stigmatic surface 
is dry (non-receptive) and covered by the innermost stamens. 

In addition to the Trigona bees, several Galerucinae beetles (Chrysomelidae) 
and a single individual of both Leioproctus (Anacolletes) sp. (Apidae) and an 
ephydrid fly were observed actively foraging for pollen. Although the former 
two insects were observed visiting a first-day (pollen-receptive) flower, I did 
not witness either of the organisms to come in contact with the potentially 
dangerous stigmatic pool in the manner described for the Trigona bees. 

This field study supports Schmucker’s concept, deduced from greenhouse 
observations, of the pollination mechanism in N. gigantea. Overall the 
mechanism is similar to that described in other diurnal species of Nymphaea, 
in which solitary bees are the principal pollinators. These bees and other 
pollinators either land directly in the fluid or the anatomy-morphology of the 
flower is so constructed as to create a sliding or dropping effect into the 
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stigmatic fluid. The absence of carpellary (and staminal) appendages has no 
apparent effect on insect attraction, depth of the stigmatic pool, or the 
behaviour and deposition of pollen into the stigmatic pool. Whether the insect 
mortality rate from drowning is lower in N. gigantea due to lack of a circular 
palisade (i.e. a vertical, slippery wall formed by carpellary appendages and 
stamens around the stigmatic pool) as suggested by Schmucker, remains 
unknown. 
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AN ACCOUNT OF UMNADIOPSIS BRUNNEUS SPENCER AND HALL 1896 
(CRUSTACEA: CONCHOSTRACA) IN WESTERN AUSTRALIA 

By EDWARD L. SCHNEIDER AND STANLEY L. SISSOM, Department of 
Biology, Southwest Texas State University, San Marcos, Texas 78666 U.S.A. 

In January of this year, one of us (Schneider) was invited by Mitchell Plateau 
Bauxite Company. Perth to accompany a biological survey team to the 
Mitchell Plateau, Kimberley. Western Australia. The invitation permitted a rare 
opportunity to gain access into the remote Mitchell River region, an area 
known to support, during the wet season, the unique water lily, Ondinea 
purpurea den Hartog (Western Australian Museum, 1981). The systematic and 
pollination biology of the Nymphaeaceae has been of long standing interest to 
me (Schneider, 1979). 

On the morning of January 18 after having been transported by helicoptertoa 
steep, rugged, sandstone escarpment west of Mitchell Plateau (ca. lat. 
14°35'S, long. 125°42'E), several shallow, temporary pools filled by the recent 
passage of tropical cyclone Bruno were observed. Examining each pool for 
aquatic macrophytes the presence of numerous clam shrimp (Crustacea: 
Conchostraca) were serendipitously noted. Several of the organisms were 
captured and preserved in F.A.A. On January 21 while observing populations 
of O. purpurea (lat. 14 D 41'40"S, long. 125°40'30"E), several additional 
temporary pools were encountered atop a long outcropping of sandstone. 
Many of the pools supported populations of Conchostraca and again several 
individuals were collected and preserved. 
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Upon my return to Texas the Conchostraca specimens were presented to a 
fellow colleague. Dr. Stanley L. Sissom, who has long been interested in the 
systematics and ecology of Conchostraca. The results of his preliminary 
observations follow. 

The discovery and the opportunity to study 2 populations of Limnadiopsis 
brunneus Spencer and Hall 1896 is a singular, noteworthy event. Many 
specimens sent to me for species determination consist of only a few 
specimens and in this case we are indeed fortunate on having collected 
enough material from the Mitchell Plateau area to justify an expansion of the 
original description of this species previously known only from near Port 
Darwin, Northern Territory. The samples collected at lat. 14°41 r 40"S. and 
long. 125°40'30"E consisted of 28 males and 32 females. They were just 
reaching maturity and about 25% of the females were ovigerous showing eggs 
either in the ovary or they bore a clutch of 75-100 brownish yellow eggs on the 
flabella. It is interesting to note that the saw-tooth carapace design appears 
only on those females bearing eggs and it would appear that the saw-tooth 
dorsal hinge on the carapace is a result of providing additional space beneath 
the carapace for the clutch of eggs. Externally both males and those females 
not bearing eggs are so similar that one side of the carapace must be removed 
for sex determination. The average carapace size was 11.5 mm long, 7.1 mm 
high and 2.5 mm wide in the males and the females averaged 10.6 mm long, 7.1 
mm high and 2.0 mm wide. In both sexes the carapace is dark brown with a 
lighter ventral edge. The average number of carapace lines was 18 in both 
sexes. These measurements are only slightly larger than those reported by 
Spencer and Hall (1896) from 4 dried specimens. 

Approximately 15 km from the first sample a second sample was collected (lat. 
14°35'S, long. 125°42'E) that consisted of 16 specimens all of which were in 
the latter pre-adult stages and too young to show the secondary sexual 
characteristics required to make an accurate determination of the species. 
However, past experience with immature specimens and these samples 
average morphology leave very little doubt that this sample consists of 
immature Limnadiopsis brunneus. Since there is a wide range of immaturity 
among these specimens we hope to gain important notes on the development 
of the pre-adult stages. A complete analysis of developmental stages will 
require laboratory culture not possible from preserved specimens. On the 
basis of these samples however it will be possible to complete the description 
of the species which will be the subject of a forthcoming study. 
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FROM FIELD AND STUDY 

Barn Swallows at Carnarvon. — On 10 February 1982 I watched a group of 
swallows hawking over the Gascoyne Research Station, some of which were 
puzzling. When the birds rested on a wire above me I was able to compare the 
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strange swallows with a Welcome Swallow that accompanied them. The 
strange swallows, later identified as Barn Swallows, differed in their pure white 
venter (from mid-breast to under tail coverts), compared to the dirty grey of the 
Welcome. The chin, throat and forehead were a deep rufous brown, not a pale 
rufous brown; and the throat coloration was separated from the white breast 
by a broad black band. The upper parts were metallic blue-black. The tail 
seemed slightly longer and more deeply forked than the Welcome Swallow. 

These birds disappeared from the area, but they were seen by P. Marsack on 
22 February 1982 and by me on the following day. 

This is the first record of the Barn Swallow (Hirundo rustica) from Western 
Australia south of the Pilbara. 

—T. BARNES, Agriculture Department, Carnarvon, W.A. 


Observations on Honeyeaters and their Food Plants in Peak Charles National 
Park. — A recent literature search undertaken by one of us (S.D.H.) and Allan 

H. Burbidge showed that there are surprisingly few published observations of 
honeyeaters feeding on flowers of native plants. Moreover, observations 
listing even common animals and plants in nature reserves and national parks 
are rarely published outside reports of professional biological surveys. 

We consider that brief notes of the kind given below may make valuable 
contributions to knowledge of the reserves on which the plants and animals 
occur, as well as to an understanding of the feeding behaviour of the birds 
involved and of the pollination of their food plants. This is a field of study to 
which a significant contribution can be made by every naturalist with a keen 
eye for birds and an inclination to reliably identify their food plants. 

The following observations on honeyeaters and their food plants were made 
during an inspection of Peak Charles National Park and environs on 29 
September 1979. 

I. Open Shrub Mallee — 1 km E of Peak Charles (32°53'S, 121°10'E). 
Numerous coexisting Purple-gaped Honeyeaters (Lichenostomus 
cratitia), White-eared Honeyeaters (L. leucotis), Brown Honeyeaters 
(Lichmera indistincta), White-fronted Honeyeaters (Phylidonyris 
albifrons), a few Red Wattlebirds (Anthochaera carunculata) and one 
Spiny-cheeked Honeyeater (Acanthagenys rufogularis) were seen on a 
300 m transect between 0500 and 0700 hrs. Two Purple-gaped 
Honeyeaters were observed taking nectar from the long-styled flowers of 
Grevillea plurijuga. 

2. Open Salmon Gum Woodland — 2 km N of Peak Charles (32°52'S, 
121°10'E). A few Yellow-plumed Honeyeaters (Lichenostomus ornata) 
were seen in a sub-dominant mallee stratum between 0825 and 0833 hrs. 
One observed feeding on the small flowers of Eucalyptus claycogona 
foraged by darting pecks averaging ca. 0.5 to 1.0 seconds per flower. 

3. Very Open Shrub Mallee over Low Heath — 3 km NE of Peak Charles 
(32°51'S 121°11'E). Several White-fronted Honeyeaters and a few 
Tawny-crowned Honeyeaters (Phylidonyris melanops) were observed 
during 0840 to 0900 hrs. 

4. Low Eucalyptus gracilis Woodland —10 km NE of Peak Charles (32°47'S, 
121° 14'E; outside National Park). Numerous coexisting Brown-headed 
(Melithreptus brevirostris), White-eared, Purple-gaped, Brown and 
White-fronted Honeyeaters, numerous Red Wattlebirds, and solitary 
Yellow-plumed and Spiny-cheeked Honeyeaters were seen between 
0915 and 0953 hrs. All species except the Yellow-plumed and Spiny- 
cheeked were observed feeding on the small fragrant flowers that were in 
profusion on E. gracilis. Red Wattlebirds chased smaller species on 
several occasions. A few Striated Pardalotes (Pardalotus striatus) were 
also present searching through the masses of E. gracilis flowers for 
insects. They ignored the nectar and pollen but frequently came in 
contact with stamens and styles. As a result, incidental self-pollination 
may have occurred. 

5. Grevillea eriostachya Thicket — 19 km NE of Peak Charles (32°45'S, 
121 ° 18'E, outside National Park). Several Tawny-crowned and White- 
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fronted Honeyeaters and a few White-eared Honeyeaters were seen 
feeding on flowers of G. eriostachya between 1006 and 1040 hrs. 

The local abundance of honeyeaters in Peak Charles National Park and 
adjacent areas was striking and the number of species coexisting (8) at 
site 4 was the largest we have observed so far in any one vegetation 
formation in the South-west. Much of the vegetation in the National Park 
and environs was regenerating from recent fires and had feto bird- 
pollinated plants in flower. This may have forced the resident 
honeyeaters to congregate in the small remaining areas of unburnt 
vegetation in which the above observations were made. 

Additional bird species noted in the National Park were: Common 
Bronzewing (Phaps chalcoptera), Pallid Cuckoo (Cuculus pallidus), Fan¬ 
tailed Cuckoo (C. flabelliformis), Horsefield’s Bronze-Cuckoo 
(Chrysococcyx basalis), Ring-necked Parrot (Platycercus zonarius), 
Crested Bellbird (Oreoica gutturalis), Grey Shrike-thrush (Colluricincla 
harmonica), Willie Wagtail (Rhipidura leucophrys), Weebill (Smicrornis 
brevirostris), Black-faced Woodswallow (Artamus cinereus) and Grey 
Butcherbird (Cracticus torquatus). 

—STEPHEN D. HOPPER and ANDREW A. BURBIDGE, W.A. Wildlife 
Research Centre, Woodvale. 

Birds of Canning Island, Archipelago of the Recherche, Western Australia - 

Canning Island (33°55'S., 121°46'E.) , off Observatory Point near Esperance, 
W.A., is recorded by Serventy and Whittell (Birds of Western Australia, 1976) 
as a breeding station of the Caspian Tern ( Sterna caspia). There appears to be 
no other published information on the bird life of the island. However, 
Serventy, Serventy and Warham (The Handbook of Australian Seabirds, 1971) 
list several islands in the Archipelago of the Recherche as seabird breeding 
islands. On December 2, 1981, accompanied by Mr A.V. Thomas, I spent 1.25 
hours on the island, which is about 450 m long (E.to W.) and 250 m wide (N. to 
S.). Its highest point is 24 m. The soil is mainly firm, fretted granite interspersed 
with bare granite outcrops. Most of the vegetation consists of short grasses 
and stunted shrubs with a patch of saltbush-like shrubs to one metre in height 
on the northern side. 

Burrows of White-faced Storm-Petrels ( Pelagodroma marina) were well- 
distributed wherever the soil was suitable. Evidence indicated considerable 
burrow activity. Only eight burrows were checked and four of these were 
short, due to rock or other obstruction; they were unoccupied. Two others 
contained a bird incubating an egg, one contained a bird only (an egg, if 
present, could not be reached) and one contained an egg but no bird. The 
number of burrows was estimated to be between 2,000 and 3,000. 

Three pairs of Sooty Oystercatchers ( Haematopus fuliginosus) were present 
and each pair defended separate territories; their young may have been 
hidden among the rocks. Some fifty Silver Gulls (Larus novaehollandiae), 
including flying young, and some “runners”, were noted and several 
unoccupied nests were found; one nest contained two eggs. A pair of Pacific 
Gulls (L. pacificus) defended a high point but no nest was found. A pair of 
Caspian Terns had a nest with two eggs. 

An Eastern Reef Egret (Egretta sacra) and some ten Crested Terns ( Sterna 
bergii) were seen on the rocks. 

Although no Cape Barren Geese (Cereopsis novaehollandiae) were seen 
during the visit, their droppings and tracks were noticed ina number of places, 
clear evidence of their presence. Other species seen were Rock Parrots 
(Neophema petrophila), common throughout the vegetated areas and also 
seen among the rocks close to the water, Welcome Swallows ( Hirundo 
neoxena) observed flying about the island and a number at the western end 
were entering crevices in the rocks, and several Singing Honeyeaters 
(Meliphaga virescens). 

Probably the island is rarely visited and appears to have been free from human 
interference. 

I wish to thank Mr S.G. Lane for his helpful comments during the preparation 
of these notes. 


— A.K. DAW, 4 Mitchell Street, Esperance, W.A. 
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A Visit to Sandy Island, Western Australia. — Sandy Island is some three 
kilometres from Windy Harbour and four kilometres south-east from Point 
D’Entrecasteaux on the south coast of Western Australia. Details of the 
breeding seabirds were published by Dr. I. Abbott ( Corella 5:69-70) in 1981. 
The information was mainly obtained during his visit to the island from 26 
March to 4 April 1976. However, he included species reported by W. Nairne 
Clarke who visited Sandy Island in May 1841. 

My wife and I were on the island from 1010 hours to 1320 hours on 7 October, 
1981. As there appear to be no other published records of the bird life of this 
island, details recorded during our visit follow. The weather was overcast with 
occasional light showers: a moderate to stiff breeze gradually increased to 
about 35 knots by the time of our departure. 

Systematic List and Notes on Species Observed 

Fleshy-footed Shearwater ( Puffinus carneipes). Burrows, presumably of this 
species, were well -distributed over most of the island, particularly among the 
Poa tussockland. There was evidence of extensive burrow activity, but at the 
date of our visit, most Fleshy-footed Shearwaters were expected to be at sea 
during daylight hours. Some 300 burrows were checked and two adults were 
found together in each of 10 burrows. There was no evidence of the presence 
of any other burrowing species. 

Sooty Oystercatcher ( Haematopus fuliginosus). Ten birds were counted; a 
fresh “nest" and one with two eggs were found. 

Red-capped Plover ( Charadrius ruficapillus). Ten were present on the beach. 

Turnstone (Arenaria interpres). Five were seen on the southern shore. 

Sharp-tailed Sandpiper ( Calidris acuminata). Seven were feeding in a small, 
swampy patch near the centre of the island. 

Silver Gull {Laws movaehollandiae). About 60 gulls were present around the 
sand dunes at the north-western end of the island. Twenty-eight nests were 
found; fifteen of these were new nests and ten contained eggs (1 x 4,6 x2,3 x 
1). The remaining three nests contained one chick, two chicks and one egg, 
and one chick and an egg. 

Caspian Tern (Hydroprogne caspia). One was seen on the beach at the 
western end of the island. 

Rock Parrot (Neohema petrophila). These birds were “common" particularly 
towards the western half of the island. The number present was estimated to 
be 40. 

Welcome Swallow ( Hirundo neoxena). A few were seen flying about the island- 
Silvereye {Zosterops lateralis). Only a few were seen. 

Australian Raven ( Corvus coronoides). Six were counted during the visit. 
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A GUIDE TO THE WESTERN AUSTRALIAN SHE-OAKS 
(ALLOCASUARINA and CASUARINA SPECIES) 

By ELEANOR M. BENNETT, 21 Currawong Drive, Goosberry Hill, W.A. 6076 

INTRODUCTION 

Species of the Casuarinaceae commonly known as She-oaks or Bull-oaksare 
amongst the most widespread of Australian trees. The name Casuarina comes 
from the Cassowary, a large flightless bird native to Queensland and New 
Guinea, in allusion to the supposed resemblance of the drooping branches to 
the birds plumage. Allocasuarina comes from the Greek ‘alios’ meaning ‘other’ 
and Casuarina. 

Until recently there were two genera Casuarina and Gymnostoma in the family 
Casuarinaceae. There are now four genera in this family, two, Casuarina and 
Allocasuarina occur in Western Australia. Casuarina is found throughout 
Australia (except for Tasmania) and in South East Asia; Allocasuarina is 
endemic to Australia; Gymostoma occurs in northern Queensland, New 
Caledonia, Malay Archipelago and New Guinea; a fourth undescribed genus is 
confined to Malaysia. They are monoecious or dioecious, wind pollinated 
trees or shrubs with jointed branches and whorls of much reduced scale-like 
leaves united into a sheath in the lower part. The male inflorescences are 
spicate and each male flower consists of 1 stamen and 4 bracteoles (scale like 
perianth segments). The female flowers occur in heads, the ovary is 1-locular 
with 2 long (usually red) style arms and 2 ovules. In fruit the female heads 
develop into woody cones. 

Both genera have root nodules with bacteria-like organisms (Actinomycetes) 
which enable the fixing of atmospheric nitrogen. 

The family was considered to be amongst, or the most primitive group of 
angiosperms due to its reduction in vegetative and floral characters. Plant 
anatomists studying in particular the secondary xylem, and taxonomists 
studying apparent evolutionary trends, particularly in the flower, have now 
concluded that it is a specialised family of the Angiospermae and not a 
primitive one. 

The common name of "Oak" was given to the trees by the early settlers who 
saw the resemblance to the oak of Europe in thegrain and general character of 
the wood. The timber of Allocasuarina fraseriana is straight grained and splits 
well. The early colonists in W.A. used it as shingles for roofing, and also to 
make casks and kegsforthe storage of liquids. When dressed and polished the 
She-oak timber is beautiful for furniture but unfortunately has a tendency to 
split The Civic Centre at Cottesloe has some she-oak panelling. Other species 
which occur in the Eastern States of Australia have been used forshinglesand 
furniture, and the foliage of some is said to be suitable as fodder for cattle and 
camels. 

One species, Casuarina equisetifolia which occurs in the north of Australia 
(but has not as yet been recorded from Western Australia) is also widespread 
throughout the Malay Archipelago and tropical islands. Thisspecies has been 
put to many uses by natives in several countries. In some areas of New Guinea, 
due to the hardness of the timber, it has been used for arrow-heads; large 
diameter digging sticks which are sharpened on one or both sides and are 
used for slashing the undergrowth; crowbars for uprooting tree stumps, and as 
beams in home building. Natives of the south sea islands use the timber for 
making clubs. 
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In India the wood of C. equisetifolia was used as fuel for railway locomotives as 
it gave great heat and left little ash. It is employed to stabilise sand around 
coastal areas as the trees can grow up to the high water mark. The bark is 
astringent and has been used for medicinal purposes for the treatment of 
chronic diarrhoea in India and dysentry in Australia, and for tanning in some 
areas of New Guinea. 

In Guam the wood has been said to be used for abortions, and can be burnt as a 
mosquito repellent, The roots are used as a medicinal tea; the root and trunk 
(without the bark) are used in a douche reputedly as an arbortifacient. 

In Australia A. decaisneana the Desert Oak is also renown for its use as a 
source of water by the Aborigines and early explorers. Hollow tree trunks 
provide valuable water reservoirs for Aborigines travelling through the dry 
country and the Desert Oak is one of the best known of these reservoir trees. 
This tree has relatively large reservoirs often with small entrances which 
reduce evaporation and the possibility of pollution. The water was obtained by 
sucking it out with a hollow stem, tubes of bark, or by means of a sponge of 
grass attached to the end of a spear. 

The roots of A. decaisneana have also been used as a water source. Aborigines 
dug up the roots around the base of the tree with a digging stick, ordragged it 
up as they moved along straddling the root. These were then cut up into short 
sticks which were drained in a container, usually of bark or animal skin. 
Temporary relief has been said to be obtained from chewing the young 
branchlets which actually contain negligible quantities of water, but the acid 
promotes salivation. 


CASUARINACEAE 

Trees or shrubs, dioecious or rarely monoecious. Branchlets (“foliage”) wiry, 
articulate, ribbed or striate by the prominent leaf traces (phyllichnia). Leaves 
scale-like, whorled, united below to form a sheath. Male inflorescence spicate 
(catkin-like) usually terminal to the branchlets; bracts verticillate and 
resembling the scale leaves; flowers solitary in each bract; bracteoles (scale- 
like perianth segments) in two pairs of which the inner or both pairs are 
sometimes deciduous; stamen 1, anther bilocular and longitudinally 
dehiscent. Female inflorescence a dense ovoid or globular head (condensed 
spike) terminal to short lateral branches; flowers verticillate, solitary in theaxil 
of a bract and placed between a pair of bracteoles; perianth absent; ovary 
bicarpellary becoming unilocular by abortion of the posterior locule; stigmas 
2, linear, long, exserted. Cone (infructescence) consisting of the enlarged 
woody bracts and bracteoles (valves). Fruit (“seed”) a samaroid nut (winged 
nut), sometimes wing rudimentary, released by the separation of the 
bracteoles, body glabrous or pubescent; wing hyaline. 

About 70 species of the four genera are found in the islands of the Pacific, 
north to south-east Asia and Australia. The centre of diversity is Australia 
extending into the above countries. The habitat ranges from seasides and 
moist forests to arid regions. 

KEY TO GENERA OCCURING IN WESTERN AUSTRALIA 

1. Samariod nut straw-coloured to grey; bracteoles of fruiting cone thin 
.Casuarina 

2. Samariod nut dark-brown or reddish-brown; bracteoles of fruiting cone 

thick and convex. Allocasaurina 


Notes on Keys 

Three separate keys have been drawn up. These are based on (a) the female 
cone, (b) the male spike, (c) the samaroid nuts.The provision of separate keys 
is necessary since most species are dioecious and even when monoecious the 
male inflorescence is not always present. The key to the nuts will be of 
assistance when only loose cones or the nuts are collected. Species of both 
Allocasuarina and Casuarina are keyed together and are indicated by an A. or 
C. before the specific epithet. 

The descriptions of the species are arranged alphabetically at the end of the 
keys under the two genera Allocasaurina and Casuarina. Synonymous 
species are given in italics after the specific name except in Casuarina 
equisetifolia. 
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Plate 1 is provided to clarify the terminology used in the keys. A glossary is also 
provided at the end of the species descriptions. Distribution maps are given in 
Plates 5 and 6. 


KEY TO SPECIES BASED ON BRANCH AND FEMALE CONE CHARACTERS 

la Scale leaves 4.2 

1b Scale leaves 5 or more.9 

2a Branchlets of 3-5 internodes of unequal length, 1 or 2 far exceeding 

length of others.3 

2b Branchlets of numerous internodes of ± equal length.6 

3a Dorsal appendage +.angular, long acuminate.4 

3b Dorsal appendage not apparent.5 

4a Bracteoles acute, dorsal appendage fused to bracteole near base. 

. A. pinaster 

4b Bracteoles obtuse, dorsal appendage fused to bracteole near apex.... 

. A. acuaria 

5a Cones covered with long grey hairs which completely conceal bracts 

and bracteoles. A. fibrosa 

5b Cones not as above, bracts and bracteoles obvious ...A. grevilleoldes 

6a Bracteoles tessellately tuberculate.7 

6b Bracteoles not tessellately tuberculate.8 

7a Cones sessile, 7-15mm long. A. microstachya 

7b Cones pedunculate, 15-25mm long. A. decussata 

8a Bracteoles acute, exserted; cones 25-100mm long; tall tree. 

. A. decaisneana 

8b Bracteoles not exserted; cones 12-20mm long; shrub. A. ramosissima 

9a Bracteole with dorsal appendage acute or acuminate.10 

9b Bracteole with dorsal appendage not as above.14 

10a Dorsal appendage long acuminate.11 

10b Dorsal appendage acute.13 

11a Scale leaves 5 or 6. A. thuyoides 

11b Scale leaves 10 or more.12 

12a Internodes 15-40mm long. A. scleroclada 

12b Internodes 8-11 mm long. A. corniculata 

13a Scale leaves 7-9. A. trichodon 

13b Scale leaves 11-15. A. acutivalvis 

14a Bracteoles tessellately tuberculate.15 

14b Bracteoles not tessellately tuberculate.18 

15a Internodes 1.5-2.5mm long. A. drummondiana 

15b Internodes over 2.5mm long. 16 

16a Scale leaves 5-6; cones sessile or shortly pedunculate.17 

16b Scale leaves 7-9; cones distinctly pedunculate. A. tessellata 

17a Bracts prominent at base of bracteoles. A. humilis 

17b Bracts not prominent...•. A - helmsii 

18a Cones globular or ovoid (length less than 1V 2 times width of cone) .19 

18b Cones cylindrical (at least IV 2 times as long as broad).25 

19a Internodes 150mm long or longer. A. scleroclada 

19b Internodes less than 50mm long.--20 

20a Peduncles recurved, cones up to 35mm long. A. dielsiana 

20b Peduncles spreading but not distinctly recurved; cone less than 15mm 

long.*... . .21 

21a Cones fawn or pale brown in colour; branchlets glaucous.22 

21b Cones grey or chocolate brown; branchlets green.24 

22a Scale leaves 5-8; tropical coastal species.C. equisetlfolia 

22b Scale leaves 8 or more. Species not tropical.23 

23a Bracteoles prominently exserted.C. cristata ssp. pauper 

23b Bracteoles not prominently exserted.C obesa 

24a Outer surface of bracteoles smooth, dorsal appendage represented by 

tubercle. A- huegeliana 

24b Outer surface of bracteoles transversely rugose, no tubercle present. 

. A. fraseriana 

25a Peduncles recurved, tall tree. A. dielsiana 

25b Peduncles erect, erect shrubs. 26 

26a Internodes more than 6mm long; bracteoles prominently exserted 

beyond body of cone. A.campestris 

26b Internode 6mm or less in length; bracteoles not exserted beyond body 
of cone. A. lehmanniana 
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KEY TO SPECIES BASED ON MALE SPIKES 

la All four bracteoles deciduous and falling together due to apices being 


hooked together.A. huegeliana 

1b 2 or all 4 bracteoles persistent.2 

2a Spikes moniliform. 3 

2b Spikes ovoid or cylindrical. 5 

3a Bracts 4.A. acuarla 

3b Bracts 6 or 7. 4 

4a Bracts pale brown. South-west area, often coastal. A. lehmannlana 

4b Bracts yellow. Occurs near and east of Kalgoorlie. A. helmsll 

5a Spikes ovoid, or if cylindrical less than 15mm long; mainly sessile at 

nodes but sometimes terminating branchlets.6 

5b Spikes cylindrical, more than 15mm long, terminal, or sessile on old 

wood .. 15 

6a Bracts 4 or 5.. 

6b Bracts 6 or 7. 13 

7a Outer bracteoles distinctly 2-lobed; male spikes surrounded by grey 

peeling fibrous material; only 1 spike per node. A. fibrosa 

7b Outer bracteoles entire.8 

8a Spikes terminal. 9 

8b Spikes at base of branchlets or branchlet nodes, occasionally with a few 

terminal ones.. 

9a Bracts 4. spikes moniliform. a. decussata 

9b Bracts (4) 5-7, spikes not moniliform. a. thuyoldes 

10a Spikes ovoid. 11 

10b Spikes cylindrical, sessile at base of branchlets.12 

11 a Spikes sessile at branchlet nodes; usually solitary but may be in clusters 

of 2 or 3. A. mlcrostachya 

11b Spikes in clusters of up to 6 or on branchlet nodes, or terminal. 

.*. A. ramoslsslma 

12a 2 bracteoles persistent.A. grevllleoldes 

12b 4 bracteoles persistent.A. pinaster 

13a Bracts 6; spikes cylindrical, to 12mm long, terminal.14 

13b Bracts 6. 7 or 8; spikes globular to 6mm long, sessile at nodes or 

terminal...A. dlolslana 

14a Bracts dark.A. drummondlana 

14b Bracts pale.A. thuyoldes 

15a Spikes arising at nodes on old wood.16 

15b Spikes terminating ends of branchlets (or occasionally nodal in A. 

campestris) . 19 

16a Bracts 4, 7, 8 or 9. 17 

16b Bracts 9, 10 or 11.18 

17a Bracts 4. long acuminate.A. pinaster 

17b Bracts 8 + 1, dark ciliate, shortly acuminate.A. campestris 

18a Bracts 9 + 1, pale with darker tips.A. cornlculata 

18b Bracts (9), 10 or 11, pale all over.A. scleroclada 

19a 2 bracteoles persistent.20 

19b All 4 bracteoles persistent. *31 

20a Bracts 4 ......21 

20b Bracts 5 or more.22 

21 a Bracts 1.5-2mm long, exceeding internode of spike; filaments very short 

so that anthers appear sessile.A. decalsneana 

21 b Bracts less than 1mm long, prominently angled; filaments half length of 

bracteoles.A. decussata 

22a Bracts 5 or 6.23 

22b Bracts (6) 7 or more.25 

23a Bracts pale, more than 1mm long.24 

23b Bracts dark, less than 1mm long.A. drummondlana 


24a Filaments at least twice the length of bracteoles; bracteoles linear. 

. A. thuyoldes 

24b Filaments only slightly exceeding bracteoles; bracteoles obovate. 

. A. humllls 

25a Bracts (6) 7-10.*.26 

25b Bracts 11 or more.30 

26a Bracts 7 ± 1, pale, rather broad, shortly acute, ciliolate; spikes terminal, 

to 12cm long. A. fraserlana 

26b Bracts 8-10 (occasionally A. campestris has 7). fawn to dark brown; 
spikes terminal, up to 4 cm long.2? 
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27a Kimberley species; bracts 8 , fawn, densely ciliate.C. equlsetlfolla 

27b Species from the eastern and southern parts of W.A.28 

28a Bracts 8-10. dark pink to yellow, ciliate. Anther tips with short dark 

protrusions.C. crlstata ssp. pauper 

28b Bracts 8 + 1, tips brown. Anthers without protrusions.29 

29a Bracts shortly acuminate, ciliate, tips grey; vegetative branchlets green, 

occasionally glaucous. 4 . campestrls 

29b Bracts acuminate, glabrous, tips dark coloured with pale edges; 

vegetative branchlets glaucous. A. tessellata 

30a Bracts erect, pale with dark ciliate tips. a. obesa 

30b Bracts dark brown with long recurved tips, readily broken off, margins 

ciliate. a. acutlvalvls 

31a Bracts 4... 32 

31b Bracts 6 or more. ”33 

32a Bracts ciliate; spikes nodal, sessile. a. pinaster 

32b Bracts not ciliate; spikes terminal. 4 . decalsneana 

33a Bracts 6 or 7, short, pale yellow-brown, pubescent at edges, bracteoles 

visible at side of bracts. 4 . helmsll 

33b Bracts 7 or more. 34 

34a Bracts 7-10.*..*. .”’35 

34b Bracts 11 or more. 37 

35a Bracts with long acuminate twisted points. 4 . trlchodon 

35b Bracts with short points.36 

36a Tips of bracts dark coloured with pale edges; vegetative branchlets 

glaucous. 4 . tessellata 

36b Tips of bracts grey; vegetative branchlets green, occasionally glaucous 

.*... A. campestrls 

37a Bracts 11 or 12, dark reddish brown with long acuminate points that are 

readily broken. 4 . acutlvalvls 

37b Bracts 12 or 13, pale coloured, closely appressed, tips short C. obesa 

KEY TO SPECIES BASED ON FRUIT (SAMAROID NUT) 

- (letter beside species name is reference to diagram in plate 2 ) 

la Nut with rudimentary wings, concealed in a dense coma of golden 

hairs... 2 

1b Wing well developed. 3 

2a Nut ca. 6 mm long, hairs of uniform colour throughout; body covered 

with short closely appressed hairs.4. grevllleoldes (A) 

2b Nut ca. 3mm long; hairs white at base becoming golden towards apex; 
body with central portion of dense short hairs.. 4. mlcrostachya (B) 

3a Body sparsely or densely pubescent. 4 

3b Body glabrous. 5 

4a Body and margin of wing densely pubescent.. 4. drummondlana (C) 

4b Body slightly pubescent towards base, wing glabrous. 

. A. ramoslsslma (D) 

5a Body and wing predominantly straw-coloured. 6 

5b Body grey, reddish-brown or dark brown; wing hyaline. 8 

6 a Median vein of wing close to margin; wing frequently reddish-brown; 

nut ca. 4.5mm long.C. crlstata ssp. pauper (F) 

6 b Median vein of wing central or subcentral. 7 

7a Body straw-coloured to grey; nut ca. 6 mm long (south-western species) 

.C. obesa (E) 

7b Body straw-coloured to reddish-brown; nut ca. 6.5mm long (tropical 

species).C. equlsetlfolla 

8 a Body grey to yellow with dark shining depressions; wing slightly 

yellow.4. thuyoldes (H) 

8 b Body reddish-brown to dark-brown.*. 9 

9a Wing apex truncate. 10 

9b Wing apex retuse or acute.13 

10a Body dark brown.*. 11 

10b Body reddish-brown. 12 

11a Colouration of body continuous up side of wing... 4. campestrls(O) 

11b Colouration not continuous up side of wing ..4. humllls (G) 

12a Nut ca. 5mm long, cuneate.4. helmsll (J) 

12b Nut ca, 10mm long, linear.4. dlelslana (I) 

13a Body reddish-brown. 14 
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13b 

14a 

14b 

15a 

15b 

16a 
16b 
17a 
17b 
18a 
18b 
19a 
19b 
20a 
20 b 
21a 

21b 

22a 

22b 

23a 

23b 

24a 

24 b 
25a 

25 b 

26a 

26b 

27a 

27 b 
28a 

28 b 

29a 

29 b 
30a 

30 b 
31a 

31b 

32a 

32b 

33a 

33b 

34a 

34b 

35a 

35 b 
36a 

36b 


Body dark brown, with or without areas of lighter colouration_16 

Wing apex retuse, body pale reddish-brown. 15 


Wing apex acute, body dark reddish-brown. A. corniculata (N) 

Body pale reddish-brown, wing tinged with yellow and pink; nut ca. 

9mm long. A. dlelsiana (I) 

Body straw-coloured to reddish-brown; nut ca. 6.5mm long. 


.C. equisetlfolia 

Transparent depression in body for median nerve_ A. acuaria (L) 

No depression in body for median nerve. 17 

Colour of body not uniform. 18 

Colour of body uniform.24 

Markings white. 19 

Markings not white.23 

Colouration of body not continuous up margin of wing.20 


uuiuuiuuwu i iumuuvju yj i n u i y m v i vv i i i y .. 

Wing dark tan; body reddish-brown. A. corniculata (N) 

Wing hyaline or pale pink; body dark brown.21 


Wing pale pink, occasionally hyaline; nut cuneate, ca. 6mm long_ 

.*.*. A. huegellana (M) 

Wing hyaline; nut obovate, ca. 9mm long. A. decussata (T) 

Wing yellow to brown with faint median nerve_ A. scleroclada (K) 

Wing hyaline, median nerve prominent. A. fraseriana (X) 

Colouration of body continuous up one margin of wing and for short 

distance up second margin. a. acutivalvls (R) 

Colouration of body continuous up both margins of wing. 

. A. decaisneana (U) 

Colouration of body continuous up one or both margins of wing . 25 

Colouration of body not continuous up margin of wing.29 

Colouration continuous up both sides of wing. Body with raised ridge 

. A. decaisneana (U) 

Colouration continuous up one side of wing and occasionally for short 

distance up second side .26 

Body with raised ridge which is usually very prominent towards base 

. A. acutivalvls (R) 

Body convex but with no raised ridge.27 

Wing red, median nerve faint; body without prominent ridge. 


. A. scleroclada (K) 

Wing hyaline, median nerve prominent.28 

Body biconvex over whole surface. a. trichodon (V) 

Body biconvex in central area only, surrounding area flat but of same 

colour. A. campestris (O) 

Body with prominent raised ridge.30 

Body without prominent ridge... 33 

Wing with reddish tinge; ± hyaline. 31 

Wing very dark red-brown, scarcely transparent. A. fibrosa (S) 

Median nerve of wing not very prominent, continuing as slight ridge on 

body; body reddish-black; nut ca. 7mm long. A. corniculata (N) 

Median nerve of wing prominent, continuing as prominent ridge on 

body; body dark-brown.32 

Nut ca. 12mm long . a. pinaster (W) 

Nut ca. 8 mm long . a. acuaria (L) 

Wing dark red-brown scarcely transparent. A. fibrosa (S) 

Wing transparent with sometimes a reddish-tinge.34 


Junction between body and wing of the same colour as the body ... 

. A. tessellata (P) 

Junction between body and wing of a different colour to the body 35 
Junction between body and wing light chocolate brown or grey in 

colour; wing slightly yellow-brown. A. lehmannlana (Q) 

Junction between body and wing light reddish-brown in colour .. 36 
Apex of wing acute or obtuse; median nerve continuous. 


. A.decussata (T) 

Apex of wing retuse; median nerve swollen ordiscontinuousjust before 
it meets the body. A. huegeliana (M) 
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EXPLANATION OF TERMS USED IN KEYS 
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Plate 1: V = bracteole (valve); D = dorsal appendage; B = bract 

i-viii Female cones, i-ii A. acuaria i front surtace, ii L.S.: iii-iv A. pinaster, iii front surface, rv 
L.S.: v-vi Bracteole surface, v tessellately tuberculate. vi transversely tuberculate: vii-viii 
Apex of dorsal surfaces, vii acute, viii long acuminate: ix Samaroid nut; x-xiii Wing apices, 
x truncate, xi acute, xii obtuse, xiii retuse: xiv Position of male flowers in cone; xv-xviii 
Male flowers, xv 4 bracteoles persistent, xvi 2 bracteoles persistent, xvii young flower with 
all four bracteoles hooked together at apex and falling entire, xviii mature flower-all four 
bracteoles deciduous: xix cylindrical male spike: xx ovoid male spike: xxi Vegetative 
branchlet. 
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Plate 2: Samaroid Nuts: A. A. grevilleoides; B. A. microstachya ; C. A. drummondiana: D. A. 
ramosissima: E. C. obesa; F. C. cristata ssp. pauper; G. A. humilis; H. A. thuyoides; \. A. 
dielsiana; J, A. helmsii; K. A. scleroclada; L. A. acuaria; M. A. huegeliana; N. A. 
corniculata; O. A. campestris; P. A.tessellata; Q. A. lehmanniana; R. A. acutivalvis; S. A. 
fibrosa; T. A. decussata; U A. decaisneana; V. A. trichodon; W. A. pinaster; X. A. 
fraseriana. 
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Plate 3: 1 A. acuaria, a. Qconex .;b CfspikexV;: 2. A. acutivalvis, a. Q cone xV 2 ; b. cfspike: 
3. A. campestris, a. b, Cf spike x';. c. Q cone xV?: 4. A. tessellata Q cone x'/?: 5. A 
corniculata. a. cone of small form x’/ 2 ; b. cone of large formx’ 5 ;c. CTspike x':: 6 . C. cristata 
ssp. pauper a. young Q cone x f >; b. mature Q cone x’v;c. Ujspikex 1 /?: 7. A. decaisneana, a. 
9 cone xVi; bJCf spike x'/?: 8 . A. decussata, a Qconex';, b. Ospikex’.\ 9. A.dielsiana, a. Q 
cone x'/y, b. u spike xVv; c. detail of Cfcone x5: 10. A. drummondiana. a. Cf spike x’/?; b. Q 
cone x'v: 11 .A. fibrosa, a. Q cone XV2; b. vegetative branchlet x'/zic. detail of 0*cone: 12. A 
Iraseriana, a. 9 cone unopened x’/?; b. 9 cone opened xV6; c. Cf spike x'/ 2 . 
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Plate 4: 13. A. grevilleoides, a. Q cone xVfe; b.cfspikesx 1 /?: 14. A. helmsii, a. Qconex'/?; b. C? 
spike x’i; 15. A. huegeliana, a. Q cone x’4; b. Cfspike xV 2 ; 16. /4. humilis, a. 5 conex'/ 2 ; b. O 
spike xv?: 17. A. lehmannlana. a. Cfspike x’/?; b. Q cone xV?: 18. C. equisetifolia, a. O cone 
xVi>; b. Cfspike xV?: 19. A. microstachya, a. O cone x’>; b. cTspike xV 2 ; c. details of Cfcone: 20. 
C. obesa, a. 9 cone x’/i; b. Cfspike x'/i : 21. A pinaster, a. details of u :one x5: b. Cfspike x'/zi 
c. 9 cone xVzT22. /4. ramosissima, a. Q cone x‘/?; b. Cf spike x'/z; c. details of Ocone x5:23. A. 
scleroclada, a. Q cone x%; b. CTspike x'/a: 24. >4. thuyoides, a. Oconex'/.*; b. CTspike xVr. 25. 
/4. trichodon, a. 9 cone x%; b. (J spike xV4. 
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Plate 5: Map 1. A. acutivalvis #, A. decaisneana O; Map 2. C. cristata ssp. pauper •, A. 
fraseriana O; Map 3. A. decussata #. A. drummondiana O; Map 4. A. corniculata •; Map 5. 
A. acuaria •, A. dielsiana O; Map 6. A. scleroclada •. A. pinaster O, A. ramosissima ©; 
Map 7. C. obesa •; Map 8. A. microstachya •; Map 9. A. lehmanniana #. 
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Plate 6: Map 10. A. humilis •; Map 11 .A. huegeliana •; Map 12. A. campestris •; Map 13. 
A. thuyoides •; Map 14. A. helmsii #, A. trichodon ©, A. grevilleoides O; Map 15. A. 
tessellata O, A. fibrosa #. 
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Allocasuarina L. Johnson, J. Adelaide Bot. Gard. 6(1 ):73 (1982). Type species 
A. torulosa (Ait.) L. Johnson 

This genus is endemic to Australia, ca. 46 species occur in the southern part of 
Australia, N.E. Queensland and tropical and subtropical parts of the Eremaean 
region. Twenty two species occur in Western Australia of which 20 are 
endemic to this state. 

Allocasuarina acuaria (F. Muell.) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):74 
(1982). (Plates 1; Ml: 2. L: 3; la, 1b) 

Casuarina acuaria F. Muell., Fragm. 6:16 (1867). 

C. oxyclada Miq. in DC., Prodr. 16(ii):344 (1868) 

Shrub 3-12 m tall with dense erect branches. Branchlets of 3 internodes, 
terete, glabrous, pungent; lower 2 internodes 1-2 mm long, upper 10-25 mm 
long. Scale leaves 4, erect, triangular ovate, acute. Male spike terminal, 
moniliform, 1.5-4 cm long; bracts 4, erect, triangular-ovate, acute; outer 
bracteoles persistent, keeled, ciliate along upper edge. Female cones 
pedunculate, globular or ovoid-globular, 10-24 mm long; bracts broad, 
truncate, glabrous; bracteoles prominently exserted, glabrous, grey, the 
dorsal appendage long acuminate, 4-9 mm long. Nut6 mm long; wing hyaline; 
body dark brown with the median nerve prominent. 

A neat bush where the short branchlets, which are verticillate around the main 
branch, all point upwards. The tip of each branchlet is pricklyand as these are 
clustered together it is an unpleasant plant to collect. The bones are found on 
the old wood, and are grey in colour with long coarse points on the surface. 
The male bushes when in flower are rusty in colour as the male spikes extend 
beyond the branchlets. If the malespikesare looked atclosely they are seen to 
resemble a short string of beads. 

Grows around the south coastal areas. (Map 5). 


Allocasuarina acutivalvis (F. Muell.) L. Johnson, J. Adelaide Bot. Gard.6(1 ):74 
(1982). (Plates 2; R: 3; 2a, 2b: 7: 8) 

Casuarina acutivalvis F. Muell., Fragm. 10:61 (1876). 

C. prinsepiana C. Andrews, J. W. Austral. Nat. Hist. Soc. 1:43 (1904). 

C. stowardii S. Moore, J. Linn. Soc. Bot. 45:193 (1920). 

Shrub or small tree 3-10 m high with rough black bark and erect branches. 
Branchlets terete, finely striate, green ± glaucous; internodes 11-18,7-20 mm 
long. Scale leaves 11-13, linear, ciliolate, dark brown; apices long, recurved 
and readily broken. Male spikes terminal terete, to 5 cm long; bracts 11, dark 
brown, ciliate, the tips recurved and ± equal in length to spike, internodes 
readily broken; outer bracteoles persistent, linear-oblanceolate, densely 
hirsute on outer surface. Female cones shortly pedunculate, globose to 
ellipsoidal or shortly cylindrical, 1.5 to 4 cm long; bracts prominent, thick, 
ovate, acute, smooth; bracteoles exserted, usually entire, abruptly acute to 
acuminate, the apex occasionally divided into 2 collateral points with 
sometimes a third present below these terminal ones. Nut 6 mm long; body 
with prominent raised ridge, dark brown but occasionally speckled with fawn, 
the colouration of which continues up one margin of wing. 

The appearance of this plant varies considerably from a rounded bush often 
1.5 m tall to a rather untidy small tree. The branchlets are very brittle at the 
joints and readily broken. The dark brown scale leaves make a contrast with 
the green of the branchlet. When young the scale leaves are slender and 
recurved but these are readily broken off. The cone is very prickly due to the 
many exserted bracteoles on the surface. 

L. Johnson (1982) recognises two subspecies: ssp. acutivalvis, the typical one 
has entire bracteoles and ssp. prinsepiana, which has the apex of bracteole on 
the female cone divided into two collateral points with sometimes a third one 
below these terminal ones. 

I do not recognise this subspecies as I have collected plants where the number 
of points on the bracteoles of the cone ranges from one to two on the same 
plant. A range of one to three has been found on different plants. 

Throughout the SW as far east as Queen Victoria Springs (Map 1.) 


89 



Plate 7: Allocasuarina acutivalvis, showing the female fruiting cones. The acute tips to 
the bracteoles can be seen to be exserted beyond the smooth, broad bracts. This plant 
was photographed near Newdegate. 



Plate 8: Allocasuarina acutivalvis, showing the male spikes. These are terminal to the 
branchlets, with long recurved tips to the cone scales. The exserted anthers are visible 
along the spikes. 
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Allocasuarina campestris (Diels) L. Johnson, J. Adelaide Bot. Gard. 6(1):74 
(1982). (Plates 2; O: 3; 3a, 3b, 3c ) 

Casuarina campestris Diels, Bot. Jahrb. 35:126 (1905) 

Shrub to 3 m tall with dense, erect branches. Brancnlets faintly striate. ± 
glaucous: internodes 6-13, 1cm or less long. Scale leaves 7-9, deltoid, 
appressed, brown and yellow. Male spikes terminal terete, to4 cm long, bracts 
(4)7-9, dark, ciliate, shortly acuminate, outer bracteoles persistent, ovate 
shortly ciliate at apex. Female cones narrow-ellipsiodal to cylindrical, 2-3(5) 
cm long; bracts small, thick, obtuse with setaceous deciduous points; 
bracteoles exserted beyond bracts, entire, thick, obtuse, dorsal surface 
smooth or rugose striate. Nut 5-7 mm long; body dark brown; wing hyaline, 
with colouration of nut ± continuous up margin of wing. 

This plant may occur singly ora few together but it is commonly found forming 
dense thickets. The branchlets all point upwards and can form quite a nice 
bush. The most characteristic feature is the cone which typically is long in 
relation to width, is smooth to feel, and when the bracteoles open have the 
appearance of many small “beaks” just protruding beyond the surface. 

This species shows variation in the size and thickness of the cones and 
internodes, and presence or absence of tomentum on the mature cone. 

Widely distributed throughout the south-west. (Map 12). 

Johnson, L.A.S. (1972) recognises two subspecies in addition to the typical 
ssp. campestris 

1 . ssp. eriochlamys from Comet Vale which differs from the typical ssp. mainly 
by having a tawny to greyish tomentum on the cones at maturity. 

2. ssp. grossa from around granite tors in the Norseman area and differs from 
the typical ssp. by having thicker branchlets, longer and broader mature 
female cones on longer peduncles. 

However, I do not at present recognise these two subspecies as there are many 
collections intermediate between the typical and these. The amount of 
tomentum on the cones and the size for the cones and internodes varies 
considerably in the collections made. However after further collections are 
made these subspecies may well prove to be valid. 

Allocasuarina corniculata (F. Muell.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):74 (1982). (Plates 2; N: 3; 5a, 5b, 5c) 

Casuarina corniculata F. Muell., Fragm. 10:62 (1876). 

C. horrida D.A. Herbert, J. Roy. Soc. W. Austral. 7:87 (1921). 

C. spinosissima C.A. Gardn., J. Roy. Soc. W. Austral. 9:38 (1923). 

Shrub 2-4 m with rough black bark and erect branches. Branchlets terete, 
finely striate, internodes numerous, 8-11 mm long. Scale leaves 10-11, 
appressed, rigid, acute. Male spikes terminal or axillary on branches, terete, to 
2 cm long; bracts 9+1. triangular, dark brown, margins ciliate; 2 outer 
bracteoles persistent, ellipsoidal, apical margins ciliate. Female cones shortly 
pedunculate, globular to globular-ellipsoidal. 0.8-2 cm long; bracts thin, 
narrow, acute; bracteoles prominently exserted, broadly ovate, thick, 
glabrous, mucronate, base fibrous, dorsal appendage dilated at base and 
terminating in a stout, pale, rigid spine. Nut4-5 mm long; body reddish-brown; 
wing + translucent, red, apex acute. 

This plant can be a neat bush or a small spreading tree. The cones are the 
distinctive feature of this species, as they are rounded with many fine or coarse 
prickles over the surface. 

This species shows variation in the size of the cone and in the length and 
appearance of the cone spines, also the branchlet internodes vary in 
thickness. In the collections there appears to be a continuous gradation 
between the extreme forms. 

Widely distributed throughout the south-west (Map 4). 


Allocausarina decaisneana (F.Muell.) L. Johnson, J. Adelaide Bot. Gard. 6(1): 
74 (1982). "Desert Oak” (Plates 2; U: 3; 7a, 7b) 

Casuarina decaisneana F. Muell., Fragm. 1:61 (1858). 
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Tree 15 m high with drooping branches. Branchlets finely sulcate, obtusely 
quadrangular, glaucous; internodes 25-35, 12-70 mm long. Scale leaves 4, 
acuminate, pale yellow, apices + recurved. Male spike terminal, 3.5 cm long, 
bracts 4, fawn, glabrous, long acuminate, bracteoles persistent, sessile, ovate, 
upper margins ciliate, the inner pair narrower and shorter than the outer pair. 
Female cones ellipsoidal to cylindrical, 2.5 to 10 cm long; bracts broad and 
thin, splitting down centre as cone opens, bracteoles acute shortly tomentose, 
the dorsal surface thick and transversely fissured, apex acute. Nut 12 mm long; 
body dark brown with lighter brown areas, wing hyaline, but with colouration 
of body continuous up both margins of wing; median nerve prominent and 
forming a raised ridge on body of nut. 

A very elegant tree with drooping branches, often being the only tree in the 
area where it grows. The cones are a rusty brown colour and are the largest of 
all the species. 

Found in the eastern Eremaean area of Western Australia (Map 1). Also occurs 
in Central Australia and northern South Australia. 

Allocasuarina decussata (Benth.) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):75 
(1982). “Karri Oak” (Plates 2; T: 3; 7a, 7b) 

Casuarina decussata Benth., FI. Austr. 6:200 (1873). 

Tree 15 m or more high with thick, deeply fissured grey corky bark and erect or 
spreading branches. Branchlets quadrangular; internodes 15-20, 5 mm long. 
Scale Ieaves4,triangular,acute. Malespikesterminal, moniliform,±2cm long; 
bracts 4, triangular, glabrous, with prominent keel. 2 bracteoles persistent, 
ciliate on upper margin. Female cones pedunculate* globose, 15-25 mm long, 
bracts thin, pubescent with short triangular erect point; bracteoles shortly 
exserted, very thin, dorsal surface prominently keeled and with up to 6 
tubercles, tomentose between tubercles. Nut 9 mm long; body dark brown 
speckled with white; wing hyaline. 

This is an elegant tree with deeply fissured bark. The branchlets consist of 
many internodes but there are only 4 scale leaves, per whorl. The cone 
resembles a small A. fraseriana cone, but there would be no chance of 
mistaking the two species. In A. decussata the branchlets are slender and the 
scale leaves are In 4’s. 

Found in the Karri areas of Western Australiaand the Stirling Ranges. (Map3). 

Allocasuarina dielsiana (C.A. Gardn.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):75 (1982). (Plates 2; I: 3; 9a, 9b, 9c) 

Casuarina dielsiana C.A.Gardn., J. Roy. Soc. W. Austral. 22:119 (1936). 

Tree 10 m tall with rough, fissured, light grey bark. Branchlets prominently 
ribbed, pale green; internodes 25-30, 4-11 mm long. Scale leaves 6 or 7, erect, 
narrow deltoid, acute, fawn to brown. Male spikes globular, terminal orsessiie 
at nodes; bracts 6 or 7, sparsely puberulous on upper surface, ciliate; 2 outer 
bracteoles persistent, rigid, densely pubescent on margins; 2 inner bracteoles 
deciduous, hooded. Female cones shortly recurved, pedunculate, sub- 
globular to ellipsoidal, 8-35 mm long; bracts broad, truncate, glabrous; 
bracteoles prominently exserted, entire, thick, glabrous, rugose-striate when 
mature, the free part ovate in outline, and± keeled on back, apex minutely 
cuspidate, pale grey. Nut 10 mm long; body brown; wing hyaline tinged with 
brown, apex retuse. 

The main distinguishing characteristic of this species is the male spike which 
appears as a globular swelling either at the end of the branchlet or sessile at 
the node. The brown female cone is recurved and has thick exserted 
bracteoles. 

Found in the north and north-eastern areas of the south-west. (Map 5) 

Allocasuarina drummondiana (Miq.) L. Johnson. J. Adelaide Bot. Gard- 
6(1 ):75 (1982). (Plates 2; C: 3; 10a, 10b) 

Casuarina drummondiana Miq., Rev. Crit. Casuar. 26 (1848). 

Shrub 1-2 m high with divaricate branches. Branchlets much divided, sulcata. 
± glaucous; internodes 10-20, 1.5-2.5 mm long. Scale leaves 6 or 7, deltoid, 
acute, dark brown, apices readily broken. Male spikes terminal, to 12 mm long; 
bracts 6 or 7, glabrous, dark brown; outer bracteoles persistent, ovate, 
pubescent on keel and apices. Female cones sessile, shortly cylindrical of 
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ovoid, 6-15 mm long; bracts thin, truncate; bracteoles scarcely exserted, 
obtuse, the surface deeply demarcated by tomentose fissures into 4-6 areas, 
each of which has a short hair or tubercle. Nut5-20 mm long, body dark brown 
and with short golden hairs; wing short, light to golden brown. 

The habit of the plant is the most characteristic feature, looking like an 
entwined mass, due to the very short internodes, and much divided branchlets. 
The nut is also characteristic as it has a very small wing and a hairy body. 
Found in the northern coastal areas of the south west of Western Australia. 
(Map 3) 

Allocasuarina fibrosa (C.A. Gardn.) L. Johnson, J. Adelaide Bot. Gard.6(1 ):75 
(1982). (Plates 2; S: 3; 11a, 11b, 11c) 

Casuarina fibrosa C.A. Gardn., J. Roy. Soc. W. Austral. 13:61 (1927). 

Densely branched shrub less than 1 m tall with erect or spreading branches. 
Branchlets crowded, terete, finely striate, green; internodes (3)5(6), the lowest 
1-3 mm long, the others ± equal and 6-16 mm long. Scale leaves 4, ovate, 
scarious, grey. Male spikes ovoid, terminal or solitary in axils of branchlets 
(although appearing clustered), base usually surrounded by grey, peeling 
fibrous scales; bracts 4, scarious, outer bracteoles persistent, +. sparsely 
hirsute; inner bracteoles normally deciduous but sometimes their basal 
portions persist. Female cones sessile, globular. 1.5-2.5 cm long, partly 
obscured by long coarse grey hairs which arise from fissures between bracts 
and bracteoles; bracts broad, thin, glabrous, bracteoles glabrous, dorsal 
surface thick, keeled. Nut 6.5 mm long; body with prominent ridge, dark 
brown; wing dark reddish-brown and almost opaque. 

This species has been rarely collected. It can be readily recognised by the 
fibrous appearance of the branchlets due to the scarious scale leaves which 
split and form long fibres. However it is the female cone which is the most 
characteristic feature, as the surface is covered by long hairs, a feature seen in 
no other species. 

The cone shows variation in the amount of fibrous material. This may be a 
factor with age, the older plant or cone developing more fibrous hairs than the 
younger cones. 

Found around Tammin in Western Australia. Rare. (Map 15) 

Allocasuarina fraseriana (Miq.) L. Johnson, J. Adelaide Bot. Gard. 6(1):75 
(1982). (Plates 2; X: 3; 12a, 12b, 12c: 9: 10) 

Casuarina fraseriana Miq., Rev. Crit. Casuar. 59 (1848). 

Tree 15 m high with thick reddish-brown fibrous bark and spreading branches. 
Branchlets deeply sulcate, green, glabrous, internodes 25-30, 4-13 mm long. 
Scale leaves 6-8, narrow triangular, acute, erect or spreading, pale fawn. Male 
spikes terminal, up to 6 cm long; bracts 6-8, broad, ciliate, pale; outer 
bracteoles persistent, narrow elongate obovate, ciliate with reddish-brown 
hairs. Female cones pedunculate, subglobose to cylindrical, 2-4 cm long, 
bracts broad, truncate, thickened at centre of apex, ferruginous pubescent; 
bracteoles shortly exserted, entire, very thick and convex on back, dorsal 
surface transversely rugose. Nut up to 10.5 mm long; body dark brown 
speckled with white; wing hyaline, with colouration of body of nut continuous 
up one margin 

This is the common She-oak tree around the Perth metropolitan area. It has a 
deeply incised bark, and when the male trees are flowering the trees take on a 
rusty colour. When the nuts are shed the valves open widely, the inner surface 
of the valve is much paler than the cone outer surface. 

Found widely in the coastal areas of the south-west. (Map 2) 

Allocasuarina grevilleoides (Diels) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):75 
(1982). (Plates 2; A: 4; 13a, 13b) 

Casuarina grevilleoides Diels. Bot. Jahrb. 35:130 (1905). 

Shrub 15-30 cm tall; female plants with large woody stock from which 
numerous erect branches arise; male plants slender, caespitose. Branchlets 
finely striate, erect, verticil late, at first densely hirsute, becoming glabrous, 
pale green; internodes 2-3, the terminal 8-24 mm long, central 1-4 mm (if 
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Plate 9: Allocasuarina fraseriana, taken in King’s Park. The taller tree in the background is 
female and the one in the foreground is male. 
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Plate 10: Allocasuarina fraseriana, showing male spikes. These are terminal to the 
branch lets. The male trees when in full flower take on a rusty colour due to the abundance 
of these male spikes. It is the anthers (the small structures down the side of the spikes) 
which are rust coloured. 
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present), and basal 1-2 mm long. Scale Ieaves4, triangular acute, apices thin, 
readily broken. Male spikes sessile in whorls of 4, ovoid, 5 mm long; bracts 4, 
ovate, imbricate, pubescent; outer bracteoles persistent. Female cones 
sessile, often clustered on branches or on woody stock, ovoid to subglobular, 
1-1.5 cm long; bracts broad, thick, pubescent, with the apex triangular- 
setaceous, eventually deciduous; bracteoles prominently exserted, with 2 
lateral obtuse lobes and several short tubercles, the dorsal surface truncately 
obtuse and keeled. Nut 6 mm long, completely concealed in a coma of basal, 
uniformly coloured golden hairs; body brown, covered with short closely 
appressed hairs; wing rudimentary. 

A very small plant with a woody stock, and few internodes to each branchlet. 
The female cones are small and occur on the old wood near the base of the 
plant. The nut is completely concealed in golden hairs. 

Found near Dandaragan in Western Australia. (Map 14) 

Allocasuarina helmsil (Ewart et Gordon) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):75 (1982). (Plates 2; J: 4; 14a, 14b) 

Casuarina helmsii Ewart et Gordon, Proc. Roy. Soc. Vic. n.s. 32:192 (1920). 

Shrub 3-4 m tall with smooth dark-grey bark and erect branches. Branchlets 
striate, glaucous; internodes 15-20,3-8 mm long. Scale Ieaves5,erect, deltoid, 
rigid, fawn to yellow. Male spikes terminal, up to 3 cm long; bracts 5-7; 
bracteoles all persistent and visible at side of spike. Female cones shortly 
pedunculate, ellipsoidal to cylindrical, rounded at both ends, 10-28 mm long; 
bracts inconspicuous, truncate, thin; bracteoles triangular, glabrous, with 5-7 
tubercles, of which 3 are at its apex. Nut ± 5mm long; body reddish-brown; 
wing with reddish tinge, truncate. 

This shrub resembles A. campestris, and can often be found in thickets, but the 
patterning on the surface of the female cone is completely different. Also it has 
a reddish-brown nut whereas A. campestris has a black nut. 

Found in the Eremaean area of Western Australia. (Map 14). Also occurs in 
South Australia. 

Allocasuarina huegeliana (Miq). L. Johnson, J. Adelaide Bot. Gard. 6(1)76 
(1982). (Plates 2; M: 4; 16a, 16b) 

Casuarina huegeliana Miq. in Lehm., PI. Preiss. 1:640 (1845). 

C. dorrienii Domin, J. Linn. Soc. Bot. 41: 246 (1912) 

Tree 10 m high with dark, longitudinally fissured bark and drooping or widely 
spreading branches. Branchlets terete, striate puberulous; internodes+.20,6- 
13 mm long. Scale teeth 8-9, deltoid, acute, reddish-brown, slightly spreading 
or erect. Male spikes terminal, 4-10 cm long; bracts 10, glabrous; bracteolesall 
hooked together and falling as one group. Female cones shortly pedunculate, 
globose to shortly ellipsoidal. 12-28 mm long; bracts narrow, thick, obtuse, + 
tuberculately 2-lobed; bracteoles exserted, entire, thick, glabrous, convex, 
smooth on dorsal surface. Nut 6 mm long; body dark brown + speckled with 
white; wing pale pink to yellow, occasionally hyaline. 

A very nice looking tree with drooping branches. Appears to be a favourite 
resting place for kangaroos. When the male plants are in flower the spikes 
hang downwards and the trees take on a rusty colour. The cones are a 
chocolate-brown colour, round and with very shortly exserted bracteoles. 

Found associated with granite throughout the south-west of Western 
Australia. (Map 11) 

Allocasuarina humilis (Otto et Dietr.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):76 (1982). (Plates 2; G: 4; 16a, 16b) 

Casuarina humilis Otto et Dietr., Allgem. Gartenz. 9:163 (1841). 

C. ramuliflorum Otto et Dietr., loc. cit. 

C. selaginoides Miq. in Lehm., PI. Preiss. 1:643 (1845). 

C. preissiana Miq. in Lehm., Preiss. 1:640 (1845). 

? C. tephrosperma Miq., Rev. Crit. Casuar. 31 (1848). (Note: original 
description insufficient it may be C. lehmanniana) 

Casuarina leptotrema S. Moore, J. Linn. Soc. Bot. 45:193 (1920) 
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Shrub to 2 m high with erect or spreading branches. Branchlets deeply 
sulcate, glaucous, internodes 20-25, 1-6 mm long. Scale leaves 6, acutely 
deltoid, erect. Male spikes terminal, 3-20 mm long; bracts 5 or 6, pale fawn, + 
ciliate; outer bracteoles persistent, ovoid-deltoid, ciliate, visible at side of 
bracts. Female cones sessile, ellipsoidal to cylindrical, rounded or truncate at 
apex, 2-4 cm long; bracts ovate-triangular, thin, tomentose, bracteoles 
tomentose, not exserted, dorsal surface, tessellately tuberculate with + flat 
tubercles. Nut 6 mm long; body dark brown, biconvex sides; wing hyaline, 
truncate. 

This species is usually a low spreading shrub. The surface of the cone is 
smooth with intricate patterning, and when the bracteoles are open, they are 
not exserted, but occur in neat rows along the length of the cone. The 
collections from the south coast have longer and broader cones and shorter 
internodes than is found in other collections. 

Widespread throughout the south west of Western Australia. (Map 10) 


Allocasuarina lehmanniana (Miq.) L. Johnson, J. Adelaide Bot. Gard.6(1):76 
(1982). (Plates 2; Q: 4; 17a, 17b) 

Casuarina lehmanniana Miq. in Lehm., PI. Preiss. 1:639 (1845). 

C. baxteriana Miq. Rev. Crit. Casuar. 37 (1848). 

C. suberosa Otto et Dietr. var baxteriana (Miq.) Miq. in DC., Prodr. 16, ii:338 
(1868). 

C. microstrobilus C.A. Gardn., J. Roy. Soc. W. Austral. 9:37 (1923). 

Shrub 1 -4 m high with erect or spreading branches. Branchlets deeply sulcate 
green, erect; internodes 13-15, 2.5-7 mm long. Scale leaves 7-8, triangular, 
erect, pale. Male spikes terminal, up to 4 cm long, becoming moniliform with 
age; bracts 6-7, incurved at apices, shortly ciliate; outer bracteoles (or 
occasionally all 4) persistent. Female cones subglobose to cylindrical, 
rounded at both ends, often with the apical portion remaining small and un¬ 
developed, 11-35 mm long; bracts small, hyaline, broad, with the broadly 
triangular apex ending in a short deciduous point; bracteoles exserted, 
transversely fissured, with the inner surface obtuse, glabrous and yellow to 
brown, the outer surface broad, keeled, thickerand shorterthan innersurface, 
red-brown. Nut± 5 mm long; body dark brown, convex on both sides; wing 
hyaline, apex acute, tinged yellowish-brown. 

This species may occur singly as a low to medium height shrub or mayoccur in 
dense thickets. Probably the most characteristic feature of the species is the 
female cone which has a varying shape dependent upon the development of 
fertile nuts. In all plants the tip is infertile but often some flowers down the side 
do not develop, resulting in a mis-shapen cone. 

Found in the coastal areas of the south-west. (Map 9) 

Allocasuarina microstachya (Miq.) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):76 
(1982). (Plates 2; B: 4; 19a, 19b) 

Casuarina microstachya Miq. in Lehm., PI. Preiss 1:642 (1845). 

Shrub 1 m high with spreading or erect intricate branches. Branchlets 
quadrangular with intervening sulci, green orglaucous; internodes up to 15,3- 
7 mm long. Scale leaves 4, deltoid, dark brown, apices long, fine, recurved and 
readily broken. Male spikes ovoid, arising at nodes, usually solitary but 
occasionally up to3 together; bracts4, pubescent at margins; outer bracteoles 
persistent, ciliate at apex. Female cones sessile, ovoid or shortly cylindrical, 7- 
15 mm long; bracts thin, broad, apex broadly triangular, erect or incurved, 
bracteoles not exserted. narrow, truncate, convex, dorsal surface verrucose ± 
tuberculately tessellate with each tubercle produced into a soft setose process 
which withers with age leaving a small cusp. Nut ovate, ±3.5 mm long; body 
dark brown, densely long pubescent at base with white to golden hairs, and 
densely puberulous in centre; wing rudimentary. 

A small shrub with much divided branchlets and short internodes and only 4 
scale leaves. The female cones are dark brown with prominent bracts. The nut 
has white or golden hairs covering its surface. 

Widespread throughout the south-west. (Map 8) 


97 



Plate 11: Allocasuarina pinaster, photographed west of Lake Grace. It shows the "Pine- 
like” appearance of this plant, hence the reason for the specific name. This is a female 
plant and has a southerly lean, a characteristic of this species. 
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Allocasuarina pinaster (C.A. Gardn.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):77 (1982). (Plates 1; iii-iv: 2; W: 4; 21a, 21b, 21c: 11) 

Casuarina pinaster C.A. Gardn., J. Roy. Soc. W. Austral 27:166 (1942). 

Erect shrub 2-4 m high with spreading branches. Branchlets of 3 internodes, 
distinctly 4 angled, glabrous or pubescent, green, lower 2 internodes 1-2 mm 
long, the upper 15-45 mm long and terminating in a pungent point. Scale 
leaves 4, large, ovate-acuminate. Male spikes sessile at branch nodes, 5-10 
mm long; bracts 4, long acuminate, ciliate; bracteoles all persistent, 
pubescent. Female cones shortly pedunculate, ovoid, 1.5-2.5 cm long; bracts 
broad, thick, truncate, hoary at apex and with a short deciduous point; 
bracteoles prominently exserted, thick, convex the dorsal appendage a stout 
triquetrous incurved spine 6-10 mm long. Nut 12 mm long; body dark brown 
with prominent ridge; wing hyaline. 

In appearance it resembles a small Cedrus type pine. It is a very prickly plant, 
but the typical "Christmas Tree" appearance makes it readily identified. The 
female cones are rather elegant with a dark surface and paler spine. 

Found near Lake Grace in Western Australia. (Map 6) 

Allocasuarina ramosissima (C.A. Gardn.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):78 (1982). (Plates 2; D: 4; 22a, 22b, 22c) 

Casuarina ramosissima C.A. Gardn., J. Roy. Soc. W. Austral. 47:54 (1964). 
Shrub 1 m high, with much divided verticillate branches. Branchlets of 2 to 3 
internodes, rigid, deeply sulcate, grey tomentose, becoming ± glabrous with 
age; basal internode 1-2 mm long, upper internodes 6-22 mm long. Scale 
leaves 4 or 5, erect, deltoid, obtuse, ciliate, apex black. Male spikes ovoid, up to 
6 clustered at branch nodes in axils of branchlet bases, or on branchlet nodes, 
or terminal; bracts 5, almost ovate, hyaline, scarious, margins pubescent; 
outer bracteoles persistent. Female cones sessile, opposite or verticillate, 
cylindrical to ovoid, 12-20 cm long; bracts large, broadly ovate, fimbriate, 
outer surface tomentose, apex broadly ovate; bracteoles broad, dorsal surface 
verrucose areolate and densely fibrous-pilose. Nut 4.5 mm long; body dark 
brown, fawn pubescent at base; wing short, obtuse. 

This small shrub has a very neat, yet irregular appearance. The verticillate 
branchlets are short, with only a few internodesand tomentum on the surface. 
The female cones may sometimes be verticillate around the node, and differ 
from most species in having a tomentose surface. 

Found near Dandaragan in Western Australia. (Map 6) 

Allocasuarina scleroclada (L. Johnson) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):78 (1982). (Plates 2; K: 4; 23a, 23b) 

Casuarina scleroclada L.Johnson, Nuytsia1:261 (1972). 

Shrub 2-6 m tall with spreading branches which are drooping in the female 
plants. Branchlets glabrous, glaucous; internodes 4-12, 1.5-4 cm long. Scale 
leaves 11, triangular, erect, grey. Male spikes sessile at nodes, bracts 11, short, 
pale; outer bracteoles persistent. Female cones sessile, globular, 2-2.5 cm 
long; bracts small, thin, abruptly acuminate; bracteoles entire, exserted, 
obtuse, thick, outer surface smooth. Nut 8 mm long; body dark brown with 
white markings; wing obtuse, translucent, red with the colouration of the body 
of the nut continuous up one margin. 

The main distinguishing feature of this species is the long twisted internodes 
which give the shrub a rounded appearance. The internodes are slightly to 
prominently glaucous. 

Found in the south coastal areas of Western Australia. (Map 6) 

Allocasuarina tessellata (C.A. Gardn.) L. Johnson, J. Adelaide Bot. Gard. 
6(1 ):78 (1982). (Plates 2; P: 3; 4) 

Casuarina campestris ssp. tessellata (C.A. Gardn.) L. Johnson, Nutysia 1, 
3:263 (1972). 

C. tessellata C.A. Gardn., J. Roy. Soc. W. Austral. 22:119 (1936). 

Shrub to 4m tall, erect branches. Branchlets deeply striate, glaucous; 
internodes6-10,1 cm or less long. Scale leaves8-9, ovate, appressed, tips dark. 
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Male spikes terminal, terete, to 4cm long, bracts dark with pale edges, 8-9 
glabrous, shortly acuminate; outer bracteoles orall 4 persistent, ovate, shortly 
ciliate at apex. Female cones cylindrical, 2-3cm long; bracts broad,truncate, 
triangular at apex, with setaceous, deciduous points; bracteoles not exserted 
beyond bracts, entire, thick obtuse, dorsal surface tessellate with 5-7 warts or 
tubercles. Nut 5-7mm long, body dark brown; wing hyaline. 

The patterning on the fruiting cone is very characteristic and could not be 
confused with any other species. 

Found only on Mt. Singleton, which is south of Paynes Find. (Map 15). 



Plate 12: Atlocasuarina thuyoidos, photographed near Hopetoun. A low intricately 
branched shrub with short branchlets. The plants always have this semi-tangled appear¬ 
ance. 


Allocasuarina thuyoides (Miq.) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):78 
(1982). (Plates 2; H: 4; 24a, 24b: 12) 

Casuarina thuyoides Miq. in Lehm., PI. Preiss. 1:641 (1845). 

Shrub to 2 m high with slender spreading branches. Branchlets short 
divaricate, terete, sulcate, dull green±glaucous, internodes4-10,1.5-2.5 mm 
long. Scale Ieaves5 or6, erect, triangular, appressed, acute, pale yellow. Male 
spikes terminal, up to 6 mm long; bracts 4-7, triangular, acute, pale brown, 
ciliate; outer bracteoles persistent, linear, visible at side of spike; filament 
length at least twice that of bracteoles. Female cones shortly pedunculate, 
subglobular; bracts broad, thin, glabrous or puberulous, retuse with a short, 
acute, triangular mucro in notch; bracteoles prominently exserted, deeply and 
transversely fissured, thick, keeled and with a narrowly acuminate dorsal 
appendage which is produced into a slender subpungent spine8 mm long. 
Nut 10 mm long; body greyish yellow with dark shining central depression; 
wing acute hyaline with yellow tinge, apex acute. 


100 



This is generally a neat shrub with a grey-green coloured appearance. The 
main distinguishing feature would be the grey cone with long elegant spines 
and deeply fissured bracteoles. The internodes are several, but very short. 
Widespread throughout the south-west of Western Australia. (Map 13) 

Allocasuarina trichodon (Miq.) L. Johnson, J. Adelaide Bot. Gard. 6(1 ):79 
(1982). (Plates 2; V: 4; 25a, 25b) 

Casuarina trichodon Miq. in Lehm., PI. Preiss. 1:641 (1845). 

Casuarina bicuspidata Benth., FI. Austr. 6:202 (1873). 

Shrub 3 m high with dense erect to spreading branches. Branchlets distinctly 
green; internodes 10-25,9-16 mm long. Scale leaves 9, linear, erect, 1 -2.5 mm 
long, grey with deciduous spreading or recurved points. Male spikes terminal, 
5-8 cm long; bracts 7-9, narrow, ciliate, 1-2.5 mm long, apices narrowly- 
acuminate, spreading or recurved; bracteoles all persistent, ciliate at apex. 
Female cones sessile, ellipsoidal to shortly cylindrical, 2.5 to5 cm long; bracts 
small, thin, apex acute, closely pubescent; bracteoles exserted, acute, thick, 
dorsal surface convex + keeled, transversely fissured. Nut up to 10 mm long; 
body dark brown, biconvex sides; wing hyaline. 

The scale leaves of this species are long and grey with recurved tips, but are 
brittle and readily broken with age. The apical tip of the branchlet where the 
internodes have not as yet expanded takes on a hairy appearance. Thefemale 
cones are large with several exserted valves over its surface. 

Found in the south-west and southern coastal areas of Western Australia. 
(Map 14) 


Casuarina L. ex Adans., Fam. PI. 2:481,534 (1763) 

Type species: C. equisetfolia Forst. et Forst. f., Char. Gen. 103 (1776). (See 
Johnson, 1980). This genus occurs in all Australian States except Tasmania; 
S.E. Asia to Pacific Islands. Two, possibly three, species occur in Western 
Australia. 


Casuarina cristata ssp. pauper (F. Muell. ex Miq.) L. Johnson, Nuytsia 1:265 
(1972). “Black Oak" (Plates 2; F: 3; 6a, 6b, 6c.) 

C. cristata Miq., Rev. Crit. Casuar. 70 t. 10 (1848). 

C. pauper F. Mueii. ex Miq., Neder. Kruidk. Arch. 4:100 (1859). 

C. lepidophloia F. Muell., Fragm. 10:115 (1877). 

TreelO m high with rough dark grey bark and spreading todrooping branches. 
Branchlets finely sulcate, glaucous; internodes 25-30, 4-12 mm long. Scale 
leaves 8-13, deltoid, shortly acuminate, + appressed, pale fawn. Male spikes 
terminal terete, + 4 cm long; bracts 8-13, ciliate, tips dark; outer bracteoles 
persistent, ovate, upper margin ciliate; anthers pale coloured with pink tips. 
Female cones shortly pedunculate, globose or broadly ellipsiodal, 9-13 mm 
long; bracts short, thick, truncate, tomentulose, bracteoles conspicuously 
exserted, entire, with the free part narrow-ovate, keeled, acute. Nut 4.5 mm 
long; body straw coloured; wing opaque, reddish brown, with the median 
nerve close to margin. 

The typical subspecies does not occur naturally in Western Australia. 

The internodes are covered with a glaucous layer, are brittle and readily snap. 
The cones are pale brown or grey in colour, and the amount of exsertion 
shown by the bracteoles varies considerably. The nuts are straw coloured. 
Found in theEremaeanarea of Western Australia (Map2), often neartheedges 
of salt lakes.Occurs also in far S.W. Queensland, New South Wales, N.W. 
Victoria and South Australia. Casuarina cristata ssp. cristata occurs in 
Queensland and inland New South Wales. 


Casuarina equisetifolia Forst. et Forst. f.. Char. Gen. 103, t 52 (1776) (Plate 4; 
18a, 18b.) 

Tree 11 -17 m high with a grey fibrous bark. Branchlets terete, markedly striate, 
green± glaucous, internodes 15-35,2-9 mm long. Scale leaves5-8,acuminate, 
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pale yellow. Male spikes terminal, 9-18 mm long; bracts 7-8, fawn, glabrous to 
densely ciliate, acute. Female cones pedunculate, peduncles ± 5 mm long, 
ellipsoidal or cylindrical, 13-20 mm long, truncate at both ends; bracts broad, 
obovate-cuneate, thick, pubescent; bracteoles exserted. entire, outer surface 
convex, 2-3 nerved, tomentose. Nut 5-7 mm long; body straw coloured; wing 
slightly translucent, acute, with + central vein. 

No collection of this species has been made within Western Australia, but it is 
widespread in the coastal areas of the Northern Territory so may occur within 
the Kimberley area. If it is collected in the north of W.A. it will be the only 
Casuarina species found in the Kimberley.This species occursaround the sea 
coasts of tropical Australia, southern Queensland, New South Wales, 
Malaysia. Melanesia. Polynesia and New Caledonia 


Casuarina obesa Miq. in Lehm., PI. Preiss. 1:640 (1845). (Plates 2; E: 4; 20a, 
20b: 13) 

Tree to 12 m high with thick fissured bark and erect or spreading branches. 
Branchlets terete, finely striate, glaucous; internodes + 20, 8-20 mm long. 
Scale leaves 12-20. narrowly triangular, appressed, acute, brown to grey. Male 
spikes terminal, also occasionally on old wood, up to 6 cm long, bracts 11 +, 
pale with dark tips; 2 or occasionally all 4 bracteoles persistent, outer 
bracteoles ciliate. Female cones shortly pedunculate or sessile, ellipsoidal or 
cylindrical, 12-16 mm long, truncate at both ends, pubescent when young 
becoming glabrous with age; bracts narrowly, obovate-cuneate, thin but firm, 
terminating in a short rigid, erect point, bracteoles slightly exserted, entire, the 
outer surface convex, keeled, and tomentose. Nut±6 mm long; body straw- 
coloured to grey; wing often translucent, obtuse, with a + central median 
nerve. 

This is a tall tree commonly found growing beside water, and is very common 
along the Swan and Canning Rivers near Perth. On some trees a mistletoe 
parasite is very common. The pale fawn coloured cones and straw coloured 
nuts are characteristic for this species, as is the glaucous bloom to the 
branchlets. 

Widespread throughout the south-west and Eremaean areas of Western 
Australia near the coast and inland salt lakes. (Map 7). Also occurs in the 
south-west of New South Wales. N.W. Victoria and South Australia. 
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Plate 13: Casuarina obesa, taken on the edge of a salt-lake just east of Wagin. These trees 
are common around salt-lakes and water courses in the south-west of the state. 
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GLOSSARY 

Refer also to Grieve, B.J. and W.E. Blackall (1975): “How to Know Western 
Australian Wildflowers” Part IV. Univ. of W.A. Press. 

areolate — divided into distinct areas 

articulate — jointed; the branches made up of individual segments 

bicarpellary — of 2 carpels 

caespitose — growing in tufts 

coma — tuft of hairs at base of nut 

cylindrical — shaped like a cylinder 

demarcated — distinctly outlined 

dilated — widened 

fibrous — with long coarse hairs 

fissure — split 

globular — spherical 

hooded — shaped like a hood 

incurved — curved inwards 

internode — distance between two whorls of leaves 

intricate — entangled 

keel — ridge on outside of fold 

protrusions — short outgrowths 

puberulous — slightly hairy 

scale-like — small, thin scarious structure 

sheath — tubular base to whorl of scale-leaves 

tomentulose — with a sparse covering of short hairs 

translucent — transparent 

unilocular — one celled 
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CRIMSON CHATS IN THE SOUTH-WEST OF W.A. IN 1981 

By A.L. MILHINCH, P.O. Box 179, Northam 6401 
INTRODUCTION 

In 1981 there was a large irruption of Crimson Chats (Ephthianura tricolor) 
into the Central and North-eastern wheatbelt extending into the southern 
wheatbelt. This highly nomadic species is generally found in the more arid 
areas and occasionally extends its range further south into the wheatbelt 
where small flocks are sometimes seen following suitable climatic conditions. 
Serventy and Whittell (1967) gave the distribution as south to about the Moore 
River, Kellerberrin and Kalgoorlie, although individuals stray south along the 
Swan coastal plain, and have been seen in company with the White-fronted 
Chat on the Cottesloe golf links. 

Other recorded sightings are shown in Table 1:— 


Year 

Locality 

Numbers 

seen 

Month 

Reference 

1907-08 

Nangetty 29°12'S 

115°05'E 

Common 

July-March 

Serventy 1929 

1941 

West Morawa 29°13'S 

115°50'E 

2 

February 

White 1950 

1949 B 

Morawa 29° 13'S 
116°00'E 

Invasion in 
numbers 

Sept.-Oct. 

White 1950 

1951 

Gabbin 30°48’S 
117°41'E 

8 birds on 5 
occasions at 
various points 

Nov.-Dec. 

Sedgwick 1952 

1953 

Woolundra 31°40'S 
117°48'E 

12 

Sept. 

Ford & Stone 1957 

1970-71 

Gibb Rock 32°05'S 

119°06'E 

12-15 birds 

3 flocks 

Sept.-Jan. 

Sedgwick 1974 

1972 

Julimar Forest 31°30'S 

116°15'E 

7 

May 

W.H. Butler 
pers. com. 

1977 B 

Manmanning 30°51'S 

117°06'E 

Common 

Sept.-Oct. 

G. Chapman 
pers. com. 

1981 B 

Northam 31°40'S 

116°40'E 

Large numbers 

Sept.-Dee. 

pers. obs. 


"B” indicates breeding 


Table 1. Irruption of Crimson Chats into the Western Australian Wheatbelt. 


The records mentioned above indicate that where more than just a few birds 
were present, the irruptions occurred in the springtime and were over by the 
end of the year. 

Apart from the sightings south of Woolundra and at Gibb Rock all of these 
records have been from north of the Great Eastern Highway. Crimson Chats 
were not mentioned by Tom Carter (1923-4) who listed the birds of the 
Southern areas north to about the Great Eastern Highway. Nor are they 
mentioned by R. Garstone in his book “The Birds of the Great Southern”. 
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THE 1981 INVASION 

In May 1981 P. Robertson saw a pair of Crimson Chats on the roadside about 
midway between Toodyay and Goomalling. Then in the last week of 
September and the first half of October there was a very large irruption of these 
birds in the central and north-eastern wheatbelt. Great numbers were seen 
throughout the coastal region of the Moora District, mainly from Lancelin 
northward, and extending inland where they were extremely common 
between Moora and Watheroo, and through the districts of Wongan Hills, 
Manmanning, Koorda, Mukinbudin, Mt. Marshall, Vandegin, Wyalkatchem, 
Trayning, Dowerin, Tammin. Kellerberrin. Merredin, Kwolyin, Corrigin, 
Toodyay, Goomalling and Northam. 

Smaller flocks, but still considerable numbers of birds in 1981 were noted 
further down the coast south from Lancelin, along the Regan’s Ford- 
Mogumber Road at Bullsbrook, and along the Gingin-Guilderton Road. In the 
southern wheatbelt they were seen around Brookton, 24 km west of Brookton, 
Kweda Pingelly, Bulyee, Wickepin, Narrogin. Toolibin, Popanyinning, Wagin, 
Dumbleyung, Lake Biddy, Lake King, Lake Grace (where widespread flocks 
were reported breeding) and Woodanilling. It would seem that the birds nested 
throughout these areas as either nests, fledglings or juveniles were seen. (Fig. 
1 ) 


120 ° 



■ BREEDING RECORD Km 

Figure 1. Distribution of Crimson Chats recorded in South Western districts of Western 
Australia in 1981. 
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The birds were first seen at my farm 8 km south-east of Northam on 26 
September and the first nest was found on the property of my neighbour, R.K. 
Clarke, on 19 October in clumps of Juncus acutus . 

These rushes extend for more than 0.5 km along a creek, and more than fifty 
birds were spread along this area. As the young chicks tended to jump out of 
their nests when about to be fed before they could fly properly, they would 
flutter from clump to clump between the rushes. As a large number of these 
were seen by R.K. Clarke as he moved among the rushes, there must have been 
many nests there. Other nests in the Northam district were reported to me by J. 
R. Masters, one in Paterson's Curse {Echium plantagineum) and others by C. 
Richter at the bases of Stinkwort (Inula graveolens) and Saltbush (Atriplex 
nummularia). Some birds began leaving early in December and by the end of 
the year only isolated ones were seen. 

During 1980 the Murchison and Eastern Goldfields areas received well above 
average rainfall as shown in Table 2. which could have favoured a build-up of 
the numbers of Crimson Chats in those districts. When the Murchison 
received below average rain in 1981 the excess number of birds which bred up 
in the previous year may have been driven out by the dry conditions of 1981. 
Then above average rainfall in some areas of the wheatbeltin 1981 allowed the 
widespread movement south by the birds in such great numbers to take 
advantage of the good conditions prevailing there. The earlier isolated 
sightings of small numbers of these chats, however, may have been due only to 
their highly nomadic habits. 


Year 

Meekatharra 
26°35'S,118°30’E 

Leonora 

28°53'S,121°19'E 

Kalgoorlie 

30°47'S,121 o 27’E 

Northam 
31°40'S,116°40'E 

1980 

302 

361 

321 

269 

1981 

162 

— 

308 

501 

Annual 

Average 

214 

219 

253 

438 


Table 2. Rainfall in mm for 1980 and 1981 compared with the annual average for three 
centres in the Murchison and Eastern Goldfields and also for Northam. 
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NOTES ON REPRODUCTIVE BEHAVIOUR IN THE TIGER SNAKE 
(NOTECHIS SCUTATUS ). 

By BRIAN BUSH, P.O. Box 192, Esperance, Western Australia. 

Seven Notechis scutatus occidentalis (3 females and 4 males) were housed for 
observation in a round, corrugated iron enclosure. 2.4 metres in diameter. 
Refugia were made by covering depressions in the soil with plow discs; these 
in turn were covered with a layer of soil several centimetres thick. Some other 
cover was provided in the form of mallee roots and rocks. Vegetation consisted 
of grasses found in this area. Fresh water was available at all times in a plastic 
lined excavation. 

The snakes were fed frogs (Litoria cyclorhyncha), which are very common in 
this area and laboratory mice. The latter were regularly used as "capsules” to 
administer a vitamin supplement in the form of cod-liver oil; this was 
interjected into the gut cavity of dead mice, which were in turn fed to the 
snakes. 

Mating was observed in autumn (April and May), although only on a limited 
scale. This activity peaked for a period of about three weeks in September. At 
this time, on days with a mean temperature of 16° C or higher, the males 
appeared to be in a highly agitated state. Some mating activity was observed 
as early as the middle of August, tapering off to almost nothing by the middle 
of October. 

During the peak in mating activity, males showed no interest in food, while at 
the same time females would devour all that was available. 

The locating of females by the males appears to be random, e.g. a male is 
continually on the move until it comes into contact with a female, when it 
immediately attempts copulation; or, if the female moves past it, the male 
becomes alert and pursues the female in the same way as it hunts prey. 

When aroused, a male does not appear to be able to determine the sex of 
another individual. Often an active maleapproached another male in the same 
way as it approached a female prior to copulation, although at this time the 
passive male would display pronounced defensive behaviour, viz. distending 
the hood and elevating the forebody obliquely so that the dorsal aspect of the 
hood was presented towards the active male. During several of these male- 
male encounters, this behavoiur was sufficient to discourage the active 
individual, although at other times the aroused male would move along the 
body of the passive individual in an attempt to attain the copulation position. 
This led to considerable entwining of both snakes in what is typical male-male 
combat behaviour (see Worrell, 1963: pi. 59). 

Prior to copulation the male moves along the female's body touching it with its 
snout. This movement may commence at any point along the intended mate’s 
body, although no attempt at copulation takes place until the male’s snout is 
positioned somewhere near the female's head. Then, at intervals of from sixty 
seconds to five minutes, the male’s body commences spasmodic twitching; at 
the climax the tail is curved under the female's and drawn forward in an 
attempt to align the sexual organs (see Worrell. 1963: pi. 46 and 59). 

The spasmodic movement by the male over the female appears to stimulate 
her in two ways: 1) to elevate the tail, sometimes almost to the vertical; and 2) to 
dilate the cloacal aperture. This reaction was not observed in females that had 
previously been inseminated. 

Although attempts by males at copulation often appeared to be made in 
exposed parts of the enclosure effective union was only observed to take place 
in partially protected areas i.e. beneath an overhanging slab of rock, and 
amongst the mallee roots. 

The only way to determine whether copulation was occurring was to disturb 
the mating pair. Attempts at recording the duration of coupling were thus 
unsatisfactory, although observations suggested that copulation was taking 
place for periods of from several minutes to several hours. 
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THE BURROWING HABIT OF THE KOONAC CHERAX PLEBEJUS 

(DECAPODA:PARASTACIDAE) 

By PIERRE HORWITZ, Department of Zoology, University of Tasmania, 
G.P.O. Box 252C, Hobart, Tas., 7001 and BRENTON KNOTT, Department of 
Zoology, University of Western Australia, Nedlands. W.A. 6009. 

INTRODUCTION 

Most, if not all, freshwater crayfish dig burrows and are classified by Hobbs 
(1942, 1981) into primary, secondary and tertiary borrowers; digging is a 
conspicuous feature of their biology. However, the question ‘‘Why do crayfish 
dig burrows?” is no closer to being answered today than when posed by 
Abbott (1873). It is possible to postulate advantages to the crayfish such as 
protection from predators, access to underground food and water, and the 
creation of microhabitats with optimal moisture, temperature and oxygen 
gradients. The burrows may play a significant role in population regulation, 
being part of a defended territory. 

Whatever the reason for burrowing, it is reasonable to suppose that digging a 
structure which may reach down in excess of two metres into the substratum, 
and ramify through a large volume of soil, represents a significantcomponent 
in the energy budget of crayfish. In turn, their efforts probably have a 
significant influence on the movement of oxygen (Richardson, in press), 
nutrients substrate particles and drainage throughout the substrate profile in 
areas inhabited by crayfish. 

This paper reports on a study of Cherax plebejus burrows carried out near 
Dunsborough, Westen Australia, during 16 and 17 February 1980. Austin 
(1979), in a biochemical revision of Cherax species from Western Australia, 
provided strong evidence that Cherax plebejus and C. preissii are 
synonymous, with the latter having chronological priority. However, as this 
work is not yet published (and in fact is being extended to cover all other 
Cherax species), further changes in nomenclature may be made. Until these 
taxonomic issues have been resolved, and because the specimens described 
in this study have the form and lifestyle of crayfish widely regarded as 
"koonacs” or C. plebejus, we will use these terms. 

STUDY AREA AND METHODS 

The study area lies 7.1km north-west of Dunsborough in a headwater seepage 
of a small coastal creek (Figure 1) at an altitude of 90-100m. Although much of 
the area around the study site has been cleared for agriculture, patches of the 
original vegetation (predominantly of peppermint Agonis flexuosa and marri 
Eucalyptus calophylla remain, especially along the seepage line where rushes 
(Juncus sp. and a Restionaceae), a sedge (? Lepidosperma sp.) and 
introduced arum lilies (Zantedeschia aethiopica) also occur. All the burrows 
examined were found within a strip of 4-5 metres width and 15 metres length, 
through which a semi-permanent creek meandered; all burrows were 
associated with this winter water course. The inclination of the seepage was 
approximately 5°. 

The burrows were carefully excavated using a spade. Maximum vertical depth 
of each burrow was recorded as the straight line distance from the bottom of 
the deepest chamber to the surface. This measure will underestimate slightly 
the length of each burrow. Plaster of Paris was poured into two burrows to 
make permanent records of burrow morphology. 

RESULTS AND DISCUSSION 
Occupancy of burrows. 

Koonacs were found in 22 of the 32 burrows investigated, representing an 
occupancy rate of 69%. Given the size of the specimens, the absence of 
juveniles and the care taken, we do not believe it likely that we overlooked 
specimens form the 10 burrows apparently empty. This occupancy rate is 
lower than the value of 83.5% recorded for Parastacoides tasmamcus in the 
South West of Tasmania (Lake and Newcombe, 1975). 

Twenty-eight koonacs (14 males and 14 females, carapace length 15.2 -16.1 
mm) were recovered during the exercise. A single specimen was found in 16 
burrows, the remaining 6 occupied burrows harboured 1 female and 1 male 
specimen in each case. Each koonac was located in the bottom chamber of the 
burrow and, where male and female were found together, the female was 
situated vertically above the male; the significance of this is not known. 
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Figure 1 Map showing the sample site in the south west of Western Australia. The area 
represented by the large scale map is indicated within the Busselton section of the insert. 

In 3 of the 6 co-occupied burrows the females were gravid and the eggs were of 
pre-larval stage 1 condition (Hopkins, 1967), showing only coloration of yolk 
and eye spots. This suggests relatively recent fertilization, possibly occuring 
in the burrow and on the basis of this we can propose that koonacs form short¬ 
lived family units, based in a burrow, and consisting of a male and gravid 
female and, later, juveniles. Under this scheme the juveniles should be 
released when the water level in the burrow rises significantly after the 
summer dry. Family groups have also been described for Engaeus spp. in 
Tasmania and Victoria (Clark, 1936; Riek 1969; Suter and Richardson, 1977). 
The family unit concept appears, at first, to contradict the notion (of Huxley, 
1906) that freshwater crayfish are aggressive and cannibalistic. It has been 
proposed, however, that any mechanism which will seasonally lower the 
agonistic behaviour between the sexes would be selectively advantageous 
(Atema et a/., 1979). 

Burrow Morphology 

Of the 22 occupied burrows, 15 were sealed with a soil plug and the remainder 
opened beneath a log or piece of vegetation. Plugs consisted of soil raised into 
a small chimney protruding above ground level. Judging by the size and fit of 
the plugs such sealing of burrows must be a deliberate act on the part of the 
crayfish, a point of view previously adopted by Girard (1852), and will have 
strong adaptive value for crayfish inhabiting areas where surface waters are 
not permanent and ambient temperatures are high, such as the South West of 
Western Australia. The plugs, therefore, may function in the retention of 
moisture levels within the burrow. 

Burrow depths increased from 0.60m at the lowest point of the study area to 
1.12m at its highest (Figure 2). It is not surprising, therefore, to find a strong 
correlation between the depth of the water table and burrow depths 
(correlation coefficient r = 0.921, n = 11, P <.0.001), since it is commonly 
considered that the depth of crayfish burrows reflects the lowest depth that the 
water table has reached in recent times (Tarr, 1884; Harris, 1903). The 
structure of koonac burrows near Dunsborough must be considered simple 
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Figure 2. A diagram representing a longitudinal section of the sample site, showing the 
relationship between burrow depth and the water table level. 



Figure 3. Diagram of a ‘typical burrow of the koonac (Cherax plebejus) at Dunsborough. 
Drawn from a plaster cast mould. 
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compared to those described for other parastacids, for example Engaeus 
victoriensis (Clark. 1936) E. fossor and E. cisternarius (Suterand Richardson. 
1977) and Parastacoides tasmanicus (Lake and Newcombe. 1975). Most 
burrows had a single entrance, although some had two, and comprised a 
tunnel leading more or less directly down to a terminal chamber (Figure 3). this 
being full of mud at the time of excavation. Each tunnel was generally broadly 
elliptical in cross section, the maximum diameter of the tunnels varying 
between 6 and 10 cm. 

Figure 4 shows an unusual burrow structure compared to the majority of 
burrows explored by hand. The side tunnel is much more prominent than that 
shown in Figure 3; the function of these tunnels may simply be to increase the 
burrow area to expose more roots or to hold an extra female. In addition there 
is a second side tunnel which we believe may be a feeding chamber. 



Figure 4. Diagram of a burrow of the koonac (Cherax plebejus) taken from Dunsborough. 
Drawn from a plaster cast mould. 


Associated Fauna 

Few other animals were found co-inhabiting the burrows. Lake (1977) 
proposed the term pholeteros for this fauna, which in Tasmania at least is quite 
diverse. The pholeteros at the Dunsborough site comprised several 
amphipods and a few oligochaetes in the sediments around the burrows. 
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EFFECTS OF UNSEASONABLE RAINS IN JANUARY 1982 ON WATERFOWL 
IN SOUTH-WESTERN AUSTRALIAI. RESPONSES OF SELECTED SPECIES 
ON COASTAL SUMMER REFUGES. 

By HUGO BEKLE, Department of Geography, University of Western Australia, 

Nedlands 6009. 

ABSTRACT 

A marked decrease in overall waterfowl numbers was observed on two wetlands on the 
coastal plain, Herdsman and Jackadder Lakes, after exceptionally heavy rains in January 
1982. However differences were observed between the responses of some species of 
waterfowl. While numbers of Black Swans (Cygnus atratus) were apparently unaffected, 
Pacific Black Duck (Anas supercillosa) showed a slight drop in numbers, Australian 
Shelduck (Tadoma tadornoides) decreased by more than fifty percent, and Grey Teal 
(Anas gibberifrons) left these lakes completely. 
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INTRODUCTION 

This paper examined the responses of the more common species of waterfowl 
after plentiful unseasonable precipitation in January 1982. The records 
presented here seem worthy of comment because they are derived from the 
Perth region and represent a further contribution to existing knowledge 
regarding the adaptation of waterfowl to climate. 

A pioneering paper by Serventy and Marshall (1947) revealed a widespread 
response to precipitation (or its effects) by waterfowl in south-western 
Australia. While dealing with the ecology of wild ducks in inland New South 
Wales, Frith (1957, 1959,1962, 1963) formulated his views on the movements 
of waterfowl in response to rainfall. In particular, he concluded that some 
species, especially the Grey Teal, are more mobile than others. Using banding 
and observational data, collected mostly in eastern Australia, Frith (1967) 
stressed the importance of nomadism among some species of waterfowl. 

In the Perth region, Ford (1958) published a census of duck populations on 
North, Bibra and Yangebup Lakes (including several nearby swamps) during 
the period July 1954 to June 1957. Following unusually heavy precipitation in 
mid-February 1955 (discussed by Serventy and Marshall, 1957) numbers of 
birds, especially Grey Teal, declined rapidly. 

It appears clear that the triggering factor for at least some bird movements is 
rainfall. By means of statistical modelling Gentilli and Bekle (1983) 
demonstrate the existence of a seasonally swinging (pendular) migratory 
system of Grey Teal between inland breeding areas and the Perth wetlands, 
but this movement follows the pattern of seasonal rains more closely. In 
pendular migration between breeding areas and "over-summering" refuges it 
is the surface hydrology of the breeding areas, primarily determined by 
rainfall, that starts and closes the migratory swing. 

THE UNSEASONABLE RAINS OF JANUARY 1982 

Perth, which has a January average rainfall of 8mm, in 1982 had its highest 
January rainfall on record (115mm), as the result of tropical cyclone Errol. The 
cyclone which formed off the Kimberley coast, travelled south very slowly and 
took a week before it began to affect the south'west region. By 20 January, the 
cyclone was crossing the Tropic of Capricorn, and rainfall was still light 
further south; the wind had abated and the cyclone was now reduced to a rain¬ 
bearing depression, although the high temperature and near*saturation of its 
air column left it with an immense rain-bearing potential. On 21 January, as the 
depression crossed the coast in the vicinity of Geraldton, its southern stream 
was lifted by the denser air of a small anticyclone situated south of Esperance 
releasing a rainfall of extraordinary intensity and persistence. This continued 
during part of the following day. The table shows the daily total received at 
some localities, and the map (by courtesy of the Wesf Australian Newspaper) 
the overall amount fallen over the region between Perth and Albany. Many 
stations in the South Central District received half their annual rainfall in less 
than two days, and extensive flooding was inevitable. 


Rainfall in 24 hours ending at 09.00 (January, 1982). 


Station 

20.1 

21.1 

22.1 

Total (mm) 

Perth 

2.6 

54.6 

45 

102.2 

Beverley 

2 

42 

15 

59 

Katanning 

4 

116 

95 

215 

Lake Grace 

2 

70 

6 

78 

Narrogin 

13 

91 

46 

150 

Wagin 

5 

96 

64 

165 
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Figure 1. The map shows the rainfall of 100 mm or more in the south-west corner of the 
State from 20 to 22 January 1982. Locations of the two Perth lakes surveyed, Herdsman 
and Jackadder Lakes, are indicated in the inset. 


OBSERVATIONS IN THE PERTH REGION 

Study Sites 

The two lakes surveyed in detail were Herdsman Lake (some400 hectares) and 
the much smaller Jackadder Lake (13 hectares); their locations are shown in 
Figure 1. Herdsman Lake is a shallow wetland about 7 kilometres north-west of 
the centre of Perth. Most of the surface area of the basin is covered in 
bulrushes [Typha orientalis) — similar to thecumbungi of eastern Australia — 
and is seasonally flooded. Part of the south-western portion has been dredged 
in order to “landscape” for a housing development, and an area of free water 
created. The birdlife and ecology of Herdsman Lake are described in greater 
detail by Serventy (1948), Bekle (1981) and Curry (1981). Jackadder Lake, 
situated a short distance away, is an ornamental lake that is artificially 
maintained by a bore in summer. Only a few remnant flooded gums 
(Eucalyptus rudis) remain, and the lake's surrounds are grassed with couch. 
The Herdsman Lake basin offers a greater diversity of habitats than the open 
water and parklands of nearby Jackadder Lake. Despite some modification of 
drainage and the urban development which has encroached on Herdsman 
Lake, the area still remains one of the most important wetlands close to the city 
of Perth. 

Methods 

Four surveys were made of Herdman and Jackadder Lakes: one visit on 15 
January 1982, five days prior to the rains, and three more visits at weekly 
intervals after the event. Numbers of waterfowl were determined by counts 
obtained while walking around the water’s edge of both lakes, between 1700 
and 1900 hours. Observations at Herdsman lake wer^ confined to the free 
water area, where the majority of the lake's waterfowi population are found. 
Isolated birds in the extensive beds of bulrushes could not be easily detected, 
and therefore, were excluded from the survey. 

Only four species of waterfowl were common enough for a valid comparison to 
be made. Listed in order of abundance before the rains, these were: Australian 
Shelduck, Pacific Black Duck, Black Swan and Grey Teal. The results of 
counts for the two lakes were combined because the bird numbers were 
relatively low, and the two lakes constitute one functionally related system, 
with waterfowl regularity commuting between them (Bekle, 1982). 
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Results 

Figure 2 shows the variation in numbers of the more common species of 
waterfowl using Herdsman and Jackadder Lakes. The numberof Black Swans 
remained virtually unchanged after the rains, but increased slightly in the next 
few weeks. However, the unseasonable rains appeared to considerably affect 
the use of these lakes by the other three species surveyed (i.e. Australian 
Shelduck, Pacific Black Duck and Grey Teal). During the week following the 
heavy January rains, overall numbers of waterfowl in both areas dropped by 
about 40 percent. Mr. O. Mueller, a regular bird-watcher at Herdsman Lake, 
confirmed observations of a substantial and sudden decrease in numbers of 
waterfowl using the area. The amount and duration of the decrease in bird 
numbers varied between species. 

While a gradual build-up in numbers is typical of many wetlands along the 
coastal plain, which serve as summer refuges for waterfowl during this period, 
Black Swans remain fairly constant in their maximum numbers from one 
summer to the next. These birds appear to be quite “conservative” in their 
movements. Although Herdsman Lake is well known as a breeding area for 
Black Swans (Curry, 1981 and Bekle, 1982), no early signs of courtship 
behaviour were observed after the January rains. 

N9 no 



Figure 2. Numbers of four common species of waterfowl at Herdsman and Jackadder 
Lakes, before and after unseasonable precipitation in January 1982. 
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A third of the Pacific Black Duck population (52 birds) disappeared 
immediately after the rains, however the original number of birds was restored 
within two weeks. At Herdsman Lake, approximately 100 Pacific Black Duck 
were recorded on 22 January (O. Mueller pers. comm.), but the number 
dropped suddenly to 33 on 25 January 1982. During the January 1982 open 
season duck shooters confirmed that Pacific Black Duck were still located 
mainly along the coastal plain. A similar trend was noticed after the February 
1955 rains; Pacific Black Duck left lakes in the Perth region after the rains, 
“instead of leaving while rain was still falling, as did the Grey Teal” (Ford 1958). 
Perhaps they only moved to nearby swamps. 

The greater variation in numbers of Australian Shelduck and Grey Teal after 
the 1982 rainfall (compared with that of Black Swans and Pacific Black Duck) 
suggests that the former two species may be more mobile than the latter. 
Normally before this time (November, December) Australian Shelduck form 
substantial moulting concentrations on large bodies of water along the coast, 
such as Lake Preston or Peel Inlet (Jenkins. 1976). Australian Shelduck 
showed a greater and more prolonged decline in numbers than the Pacific 
Black Duck, losing 120 birds, or 57 percent of the total population counted. 
After three weeks the number of Australian Shelduck counted was 146, still 
well below the original figure of 206. Duck shooters reported seeing only low 
numbers of Australian Shelduck on inland wetlands. Possibly these birds 
rejoined their usual breeding sites, the many, thinly scattered farm dams, from 
which, unfortunately, no observations were at hand (Ford (1958) had recorded 
peak level of 441 birds on 5 February 1955, which was reduced to only a few 
individuals after that unseasonable rainfall). 

The entire population of Grey Teal (comprising 62 birds), left the two lakes and 
it was three weeks before the species returned, and then only three birds were 
recorded at Herdsman Lake. The capacity of Grey Teal for rapid and extensive 
movements in search of recent flood waters (Frith, 1962,1963), suggests that 
birds which disappeared from the Perth region after the January 1982 rains 
moved into the South Central (Agricultural) District. This is further supported 
by the findings of Gentilli and Bekle (1983), and reports by shooters of large 
concentrations of birds at newly flooded areas (e.g. Narrogin, Wagin and 
Katanning). 

By the third week, the combined total for the four species was only 6 percent 
below the figure obtained prior to the rains. 

Other Species 

A few comments may be added about the much less abundant diving ducks: 
Blue-billed Duck (Oxyura australis), Musk Duck (Biziura lobata) and 
Hardhead (Aythya australis). Blue-billed Duck and Musk Duck appeared to 
remain fairly static in number on Herdsman and Jackadder Lakes, while 
Hardhead showed a noticeable decline after the January rainfall. 

Blue-billed Duck were more common at Herdsman Lake where their numbers 
varied from 18 to 25. Counts of this species are difficult because odd 
individuals may be easily missed among the bulrushes. Musk Duck were 
occasionally sighted on the open waters of both Herdsman and Jackadder 
Lakes. Blue-billed Duck and Musk Duck, both diving species requiring fairly 
deep water, may remain resident at suitable habitat (Frith. 1967), which 
accounts for their regular presence at permanent summer refuges, including 
Herdsman and Jackadder Lakes. In contrast, numbers of Hardhead appear to 
have decreased significantly, from quite a large flock of 131 birdsat Herdsman 
Lake on 24 December 1981 (O. Mueller pers. comm.), to 3 birds on 25 January, 
11 on 2 February, and 15 on 9 February 1982. Little information was received 
regarding the dispersal of Hardhead after the rains. However, these birds are 
known to prefer both deep water lakes and swift turbulent creeks or rivers in 
flood (Frith. 1967). Such conditions were available for a few days after the 
cyclonic rains along the south coast of Western Australia. 

GENERAL OBSERVATIONS FROM SITES ALONG THE COASTAL PLAIN 

At the Bayswater Wildlife Sanctuary, a small area of swampland (4 ha.) near 
the Swan River, all species of waterfowl (including Pacific Black Duck, Grey 
Teal, Australian Shelduck) left after the rains, the only exception being Blue¬ 
billed Duck, which were recorded in larger numbers than normal (E. Singleton, 
pers. comm.). 

Personal observations at various other lakes throughout the Perth region (e.g. 
at Wanneroo and Cockburn), confirm that a general decline in overall 
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waterfowl populations resulted after the January rains. Similar reports were 
received from different observers. At Loch McNess, situated about 50 
kilometres north of Perth, Mr K. Shaw noted a considerable reduction in the 
number of ducks after the heavy rainfall. 

A report from outside the Perth region but still on the coastal plain, indicates 
that this trend was widespread. On the Vasse and Wonnerup estuaries 
(Busselton), situated approximately 210 kilometres from Perth, the numbers 
of waterfowl showed a decrease of at last 50 percent in the week following the 
rains (B. Kneebone, pers. comm.). 

CONCLUSION 

It was pointed out above that important differences were observed in the level 
of the responses of these various species of waterfowl. Some clarification of 
terms is needed: '‘responsive” implies the bird’s readiness to move to suitable 
breeding grounds after stimulation by heavy rains or in response to flooding, 
while ‘‘no response" is taken to mean that the species does not respond readily 
to the stimuli mentioned above (e.g. because its breeding cycle is primarily 
controlled by other factors such as daylength). Grey Teal responded 
immediately to the unseasonable rains, while other species, like Pacific Black 
Duck, appeared to be influenced to a much lesser extent. 

The response to unseasonable rains is a result of physiological adaptation to 
drought. Some species, such as the Grey Teal, have adapted to a greater 
extent than others, such as the Pacific Black Duck. The variation in movement 
patterns and the relative mobility of different species has been well 
documented by Frith (1967). In this paper only differences in the immediate 
responses of various species in the Perth region to these rains have been 
discussed; later observations from inland locations detailing unseasonable 
breeding by pairs of Grey Teal, and some other species, will be the subject of 
another paper. 
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FROM FIELD AND STUDY 

Overnight torpidity in Australian arid-country birds. —The evidence for 
torpidity in some Australian birds provided by Serventy {Emu, 70,1970:27 and 
201) and Congreve {Emu, 72, 1972: 32) draws attention to a phenomenon 
which, I believe, occurs far more generally in Australia than ornithologists 
have ever contemplated. 

My experiences in pursuit of birds for avicultural purposes suggests that 
torpidity is a physiological device which small passerines in particular would 
have to develop in order to survive in near-desert climates. In the winter 
months the nights are usually bitterly cold but after the sun rises the days are 
pleasant and equable. A small-bodied bird, if it could enter a state of 
suspended animation each night, would survive better in such an 
environment, by an economy of energy, than one which had to ingest extra 
food to keep warm. 

I have noted overnight torpidity in a number of species, including, young 
Crimson Chat {Epthianura tricolor), adult Banded Whiteface ( Aphelocephala 
nigricincta), adult Red-capped Robin {Petroica goodenovii) and adult White- 
fronted Honeyeater ( Phylidonyris albifrons). 

The case of the Crimson Chats is interesting. In this species the young 
disperse from the nest at an early age and each individual spends the night 
separately on the ground in a torpid state, superficially resembling death. I 
have picked them up early in the morning and the birds remained inert for 
some time in the hand before warmth gradually revived them. I have observed 
young Banded Whitefaces captured by Mr T. Spence, Director of the South 
Perth Zoological Gardens, on a winter desert tour, and found them to enter a 
torpid state each night in a very similar manner to that described by Heumann 
{Emu, 26, 1926: 110) for the Mistletoe bird ( Dicaeum hirundinaceum). They 
revived with increasing warmth in the mornings. 

— NOEL IVES*, 6 Lilian Avenue, Applecross W.A. 6153. (‘deceased) 

An early record of over-night torpidity in Western Australian birds. —The 
occurrence of dormancy or torpidity in Australian arid-country birds has only 
comparatively recently been demonstrated, and the only published 
observations are cited in the foregoing note. The earliest Australian record of 
the phenomenon appears to have been made by Rosendo Salvado, Abbot of 
New Norcia, in his book, Memorie Storiche dell' Australia, published in Rome 
in 1851 , with aSpanish translation in 1853 and a French edition in 1854. Butthe 
first English translation was published by Fr. E.J. Storman only in 1977, under 
the title of The Salvado Memoirs, University of Western Australia Press, and 
until its publication the significance of Salvado’s observation had been 
overlooked by naturalists. Salvado wrote: "Not seldom in the winter season, 
that is June and July, I have found birds big as a thrush, which had fallen to the 
ground benumbed by the bitter cold of the night; I would take them up in my 
hands and not let them go until they had recovered their natural warmth.” 

— D.L. SERVENTY, Nedlands. 

Notes on a movement of young Banded Stilts. —In September 1981 while 
driving along the road from Menzies to the Mount Ida Mine one of us (B.J.) 
noticed small groupsof Banded Stiltchickson the road. From just west of Lake 
Ballard north for 60 km, groups of 30-40 birds were encountered every 
kilometre or so. all running south. Motorists using the road scattered the 
chicks causing some fatalities: however, the chicks could not be headed and 
they quickly sped around any obstacle. All were juveniles and of similar age, 
no adults were seen. The vegetation was dry mulga country; no water was seen 
in the vicinity. 

It is obvious that breeding had taken place and the young were undertaking a 
mass overland migration by walking: perhaps from Lake Barlee to Lake 
Ballard. 

— RAY GARSTONE and BRIAN JEFFERIES. Woodanilling, W.A. 


White-winged Triller on Rottnest Island. —The White-winged TriHer Lalage 
sueurii has been listed as a vagrant on Rottnest Island on the basis of 3 
specimens collected by C.P.Conigrave in 1903 (Glauert 1929; Storr 1965). 
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Since then there have been no recorded sightings. 

On 13 October 1982 we saw a female White-winged Triller perched in a 
eucalypt eating a caterpillar. The observation was made below the microwave 
tower near the camping ground on a sunny morning. Inaddition toobtaininga 
good look at the bird, a tape recording was made of its calls. On the basis of 
this tape Graeme Chapman (CSIRO) verified our identification. 

REFERENCES 

GLAUERT, L. 1929. Contributions to the fauna of Rottnest Island. No. 1 
Introduction and Vertebrates. J. Proc. R. Soc. West. Aust. 75:37-46. 

STORR, G.M. 1965. The avifauna of Rottnest Island, Western Australia. Ill 
Landbirds. Emu 64: 172-180. 

— D.A. SAUNDERS and C.P. de REBEIRA, Division Wildlife Research, CSIRO, 

Helena Valley, W.A. 6056. 

Black Butcherbird in Western Australia. — In October 1982 I observed or heard 
about twenty Black Butcherbirds (Cracticus quoyi) in three well-separated 
stands of mangroves 40-50 km north of Wyndham and collected three 
specimens. Previously the westernmost record of this species in northern 
Australia was at Port Keats, N.T., ca. 160 km eastwards. 

I am grateful to Mr. and Mrs. W.H. Butler, whose grant to the Western 
Australian Museum enabled me to join the Department of Fisheries and 
Wildlife’s survey of the Cambridge Gulf mangroves led by Mr. N.L. McKenzie. 

— R.E. JOHNSTONE, W.A. Museum, Perth. 

A Red-necked Phalarope at Pelican Point. — A Red-necked Phalarope, 
Phalaropus lobatus, was observed by the Environmental Science class from 
Churchlands College of Advanced Education during a field excursion to the 
Pelican Point Bird Sanctuary on the Swan River foreshore at Crawley, W.A. 
(31 °59'S, 115°49'E), on the afternoon of April 7th, 1981. As beginning bird 
watchers, we were very sceptical of our identification from [E. Slater (1970), A 
Field Guide to Australian Birds: Non-Passerines], particularly as this species 
is so rarely seen in Australia, and so I returned the following afternoon to 
observe and photograph the bird. 

On both occasions the Phalarope was seen swimming alone at the north¬ 
eastern end of the swamp within the sanctuary, and was never more than one 
metre from the shore. It was in constant motion, bobbing and turning as it 
swam. This is characteristic behaviour for the species [ Reader's Digest 
Complete Book of Australian Birds (1976), p201]. It was also very tame and I 
was able to get within 10 metres of it to convince myself of its identity. 

This sighting has now been confirmed by Mr Jim Lane of the Department of 
Fisheries and Wildlife, who advises that the phalarope is a female and in 
breeding plumage. This species has recently been recorded at Rottnest Island 
in winter plumage [Smith and Saunders (1980), West. Aust. Nat., 14:237-238], 
but I believe this is a new record for the Swan River and the Pelican Point Bird 
Sanctuary. 

—JANE PRINCE, Science Department, Churchlands College of Advanced 
Education, Pearson St., Churchlands 6018. 
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OCCURRENCE OF CEPHRENES AUGIADES SPERTHIAS 
(ORANGE PALMDART BUTTERFLY) IN PERTH 

By MICHAEL HUTCHISON. 11 Birchwood Ave., Woodlands, W.A. 6018. 

It appears that an eastern Australia species of butterfly, Cephrenes augiades 
sperthias (Orange Palmdart), has established a breeding population in Perth. 
The natural range of this sub-species is from Torres Strait to the lllawara 
district of New South Wales. Other sub-species occur beyond Australia. The 
species is a member of the family Hesperiidae (sub-family Hesperiinae). The 
larvae feed on the fronds of palms, including the native Archontophoenix 
cunninghamiana (Bangalow Palm) and Livistona australis (Cabbage Tree 
Palm) and various ornamental species. 

On November 4, 1977 my father. Brian Hutchison, collected an adult male 
specimen of C. augiades sperthias at a plant nursery in Wanneroo. As this 
nursery had imported palms from Brisbane, it is very likely that this was the 
means by which the specimen reached Western Australia. I did not record any 
more specimens until February 2,1982 I collected two adult male specimens in 
my garden in Woodlands. I observed further specimens nearly every day in 
February, including several females. Many gardens in Woodlands contain 
palms so the Cephrenes could breed in the district. During the same month my 
father observed an adult male in Mount Lawley. On March 1. 1982 I collected 
an adult female specimen in my garden. 

During March I observed many adult specimens of C. a. sperthias in the 
campus gardens of the University of Western Australia, Nedlands. There are 
many palms in the gardens and a search revealed many eggs, larvae and empty 
pupal cases on two species; Phoenix canariensis (Canary Island Date Palm) 
and Howea belmoreana (Kentia Palm). Larvae were also found on these two 
species and on Cocos plumosa (Queen Palm) in the grounds of Nedlands 
College and on Cocos plumosa in Applecross. 



Figure 1. A. Cephrenes augiades sperthias (adult male). 

B. Cephrenes augiades sperthias (adult female). 

C. Taractrocera papyria agraulia (Photo: C. Labrooy). 
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In mid April I collected some final instar larvae at the University. They pupated 
in a few days and emerged by the first week of May. I observed adults on the 
wing in Woodlands until mid May. In Sydney the flying period is from October 
to April. 



Figure 2. Larva of Cephrenes augiades sperthias (final instar). 


It is very likely that C. a. sperthias was introduced to Perth on palms imported 
from Queensland or New South Wales by plant nurseries from which the palms 
would have been distributed to gardens throughout the metropolitan area. 

In the South-West of Western Australia there is an indigenous representative 
of the sub-family Hesperiinae, which is similarly marked to male Orange 
Palmdarts; however this form, Taractrocera papyria agraulia (the Western 
Grassdart), is much smaller and there should be no confusion. The mature 
larvae of Orange Palmdarts are pale bluish or greenish in colour, and 
construct shelters by joining adjacent palm leaves with strong strands of silk. 
The larvae pupate within these shelters and are surrounded by a white waxy 
powder. 

If you find evidence that C.augiades sperthias occurs in your district could you 
please contact me at 11 Birchwood Ave., Woodlands or telephone 446 2335. 
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EFFECTS OF UNSEASONABLE RAINS IN JANUARY 1982 ON WATERFOWL 
IN SOUTH-WESTERN AUSTRALIA H. RECORDS OF LATE BREEDING 
FROM INLAND LOCALITIES. 

By HUGO BEKLE Department of Geography, University of Western Australia, 

Nedlands 6009. 

ABSTRACT 

Following heavy unseasonable rains in January 1982, records from newly flooded areas 
in inland south-western Australia detailed late breeding activity in Grey Teal (Anas 
gibberifrons), Pink-eared Duck (Malacorhynchus membranaceus) and to a much lesser 
extent in Pacific Black Duck (Anas superciliosa). Large concentrations of ducks were 
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observed on their normal winter breeding grounds. Duck shooters reported the 
widespread occurrence of Grey Teal with enlarged gonads, a characteristic indicative of 
waterfowl in breeding condition. Successful breeding was verified by later evidence of 
clutches of eggs and by several reports of broods of these species. 

INTRODUCTION 

The influence of the January 1982 rains on waterfowl Inhabiting summer 
refuges along the coastal plain, has already been discussed (Bekle, 1983). A 
decrease in overall bird numbers occurred in the Perth region; however, it may 
be shown that the responses of these several species differed. This paper 
examines the corresponding build-up of waterfowl in inland breeding areas, 
and in particular, subsequent reports of unseasonable breeding activity. 

Serventy and Marshall (1957) have previously examined the physiological 
effects of plentiful unseasonable rains on various forms of birdlife. Their data 
included both field and laboratory investigation in connection with two 
autumn breeding episodes in south-western Australia. Serventy and Marshall 
showed that the gonads (i.e. testes or ovaries) of many species enlarged after 
cyclonic rains in March 1953 and February 1955. Accounts of unseasonable 
nestings supported the histological evidence of gonad response to rainfall. 
Similar observations of occasional autumn breeding in Western Australia 
include those published by Carter (1924), Serventy (1946), Carnabv (1954) 
Robinson (1955) and Sedgwick (1955). 

For a better understanding of how the reproductive physiology of Australian 
waterfowl is affected by the environment, Braithwaite (1974) examined 
activities and processes of captive birds. Important differences were revealed 
in the physiological responses of Pacific Black Duck and Grey Teal to 
environmental stimuli. In contrast to the Pacific Black Duck, Grey Teal are not 
affected by daylength, but respond readily to rainfall and hydrological 
changes. That the Grey Teal is a highly successful opportunistic breeder, 
nesting whenever rainfall and rising water-levels make conditions suitable, 
has been recorded by other authors. Serventy and Marshall (1957) noted that 
the Teal’s pre-egg-laying display period is considerably shortened in 
comparison with that of otherducks: in 1955, ten daysafterstimulating rains,a 
shelled egg was found in the oviduct of a bird at Lake Dumbleyung. 

EFFECT OF THE JANUARY 1982 RAINFALL ON WETLANDS 

Typically, the inland wetlands of south-western Australia are shallow 
expanses of seasonally flooded habitat, and represent the normal winter¬ 
spring breeding grounds of many different species of waterfowl, including 
Grey Teal and Pacific Black Duck. The exceptionally high rainfall of January 
1982 caused some areas in the lower south-west to receive more than 200 mm 
of rain in less than three days; this unseasonable weather pattern is described 
in greater detail in Bekle (1983). Due to the enormous quantity of water 
deposited by these January rains, extensive flooding resulted throughout 
most of the South Central (Agricultural) District, as defined by the Bureau of 
Meteorology, extending roughly between Beverley, Cranbrook and Lake 
Grace (locations given in Bekle, 1983). 

Floodwaters subsided by early February; however the heavy runoff resulted in 
dramatic increases in the depth of wetlands from January to March, causing 
many lakes to fill or overflow. Information on lake water-levels (obtained from 
Lane and Munro, 1983) is used in Figure 1 to show how lakes in three widely 
separated areas were affected by the flooding. Lakes to the north, such as 
Streets Lake in Moora, did not receive significant runoff, and therefore 
benefited only slightly from the rains; any increase in depth wasoffset by high 
evaporation rates. Nearer to the flooding, lakes in areas such as Wagin (e.g. 
Lake Gundaring) — which are normally dry by January or February — were 
filled to depths of up to two metres or more. A much greater rise in water-level 
was recorded further south at Lake Towerinning (+ 2.86 metres), situated in 
the upper reaches of the Blackwood River catchment. 

RECORDS OF UNSEASONABLE BREEDING 

The heavy rainfall and flooding caused a dispersal of waterfowl from summer 
refuges to revitalised wetlands. Reports from various observers indicated that 
ducks had re-appeared at numerous wetlands (e.g. dams, swamps, lakes and 
flooded river flats) in the area between Mandurah and Gnowangerup (W.A. 
Bird Notes, March 1982). 
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Figure 1. Showing the effect of heavy rainfall in January 1982 on the depths of three lake$ 
from different locations in the south-west. Streets Lake (Moora), apparently unaffected 
by the rains, decreased in depth, while Lakes Gundaring (Wagin) and Towerinning (West 
Arthur) showed dramatic increases in water-levels. This graph was constructed by using 
data on lake depths, extacted from Lane and Munro (1983). 


Evidence of sexual activity among waterfowl, in response to the unseasonable 
rains, was collected from various sources such as the Western Australian 
Department of Fisheries and Wildlife, but in particular, from members of the 
Western Australian Field and Game Association . A limited duck shooting 
season had been declared in the south-west of the State from 10 January to 21 
February 1982; this coincidence enabled widely distributed observations by 
duck shooters to be collected. 

Only three days after the rains, reports were received of breeding activity in 
Grey Teal. Upon dissection female birds were found to have enlarged ovaries, 
with yolk-laden follicles (up to about 20mm in diameter). In a female bird’s 
active ovary, the cluster of pedunculated follicles in various stages of maturity 
(containing the germ cell or ovum), produce a characteristic “bunch of 
grapes" appearance to the naked eye. In the domestic hen, the whole process 
from ovulation till laying takes about 24 to 27 hours (Thomson, 1964); a similar 
length of time could be expected to apply for ducks, such as Grey Teal. 

On 24 January, Grey Teal with enlarged, yellowing ovaries, were being shot on 
Cook's farm at Moora, and Lakes Walbyring (or Mud Hut) and Dulbinning at 
Narrogin. Comparatively little rain was received from 20 to 22 January at 
Moora (38mm) and water-levels were receding, whereas, lakes at Narrogin 
(150mm) were full after the rains. Limited duck shooting occurred south of 
Narrogin due to extensive flooding in the region. Reports of a few Grey Teal 
with enlarged ovaries were also received from Yealering and from the nearby 
upper reaches of the Avon River. 

On 3 February (14 days after the rains) at a small swamp, about 18 kilometres 
south-west of the Arthur River townsite, Mr R. Jaensch discovered a Grey Teal 
nesting in the hollow of a flooded paperbark (Melaleuca sp.). The nest was 
found to contain six eggs, which possibly were a still incomplete clutch. The 
usual pattern for egg laying is for a bird to lay an egg each morning until the 
clutch is complete, but this is not invariable; in Grey Teal, clutches are from 8 
to 12 in number (Serventy and Whittell, 1976). 
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On 7 February, reports were once again received from Cook’s farm at Moora of 
Grey Teal with active ovaries. Wetlands between Wagin and Katanning were 
reported to be in full flood, and supporting huge concentrations of Grey Teal. 
Near Wagin at Lake Gundaring, shooters noted large flocks of Grey Teal with 
birds numbering in their thousands. There was no evidence of any pairing or 
sexual activity in that area, but a survey at Kwobrup Swamp near Katanning 
revealed that all Grey Teal present were paired off (W.A Bird Notes, March 
1982). Reports of Grey Teal with enlarged ovaries at Lake Dulbinning, were 
also received from Katanning. Nearby on 14 February a Grey Teal with a fully 
formed egg contained within the oviduct, was shot at a creek which flows into 
Lake Ewlymartup. A week later in the same general area, a Grey Teal egg was 
discovered by the water’s edge. The egg was intact and still presumed to be 
fresh because it sank when immersed in water. Such eggs found in unlikely 
areas that were definitely not nest sites are known as “dump eggs". Possible 
explanations for these eggs include: a female bird disturbed by shooters 
unable to return to her nest, an inexperienced layer, or environmental 
conditions which no longer suited breeding. 

By 21 February, which marked the end of the open season for duck shooting, 
no more reports of female Grey Teal with active ovaries had been received. 
The Pink-eared Duck is a similar nomadic, opportunistic breeder, but is also 
known to breed later, preferring receding water-levels (Frith. 1967). As it is 
protected, direct physiological evidence of breeding following the January 
1982 rains was more difficult to obtair>. On 24 January, a single bird with 
enlarged ovaries was accidently killed at Vealering. Two weeks later, Mr G. 
Pearson (Department of Fisheries and Wildlife) shot two female birds in a 
similar condition on the Coblinine River, near Lake Dumbleyung. 

Later observations by Mr J.A.K. Lane (Department of Fisheries and Wildlife) 
confirmed that the breeding cycle was completed by some pairs of Grey Teal 
and Pink-eared Duck, and at least one pair of Pacific Black Duck. On 16 March, 
two families each of Grey Teal and Pink-eared Duck (two and five ducklings) 
were sighted at Lake Toolibin, forty kilometres east of Narrogin. Nearby, Lake 
Walbyring supported two more families of Grey Teal (eight and twelve 
ducklings). 

A little farther south, where the flood-producing rains were heaviest, broods of 
Grey Teal, Pink-eared Duck and Pacific Black Duck were reported in April and 
May ( W.A. Bird Notes, June 1982). On 10 May, several Grey Teal families with 
fairly large ducklings or “flappers” were seen at Lake Towerinning, west of the 
Arthur River (tributary of the Blackwood). A few days later, a single family each 
of Pink-eared Duck and Pacific Black Duck was recorded at Gnowangerup 
(Reserve 26264). 

CONCLUSION 

It was shown in Bekle (1983) that some species left coastal wetlands in 
response to unseasonable precipitation in January 1982; similarly, the 
breeding activities of various species in inland locations also responded to 
these rains. There was strong evidence of physiological response and 
attempts at breeding by Grey Teal and Pink-eared Duck, while Pacific Black 
Duck showed very little reaction. This paper quoted widespread reports of 
Grey Teal showing signs of breeding Immediately after the rains. Without a 
closer network of observers in the large area affected by flooding, it was not 
possible to be more definite about the full geographical extent of breeding. 
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NOTES ON REPRODUCTION IN CAPTIVE MENETIA GREYII 
(LACERTILIA: SCINCIDAE) 

By BRIAN BUSH, P.O. Box 192, Esperance, Western Australia. 
Menetia greyii Gray is a common, litter-foraging lizard with a distribution over 
much of Australia. Even so, very few published data are available concerning 
its reproductive biology. Although the incubation periods recorded here were 
obtained under laboratory conditions and may not be consistent with those in 
the field, all other measurements should be typical. Measurements of weight 
were achieved using balance-scales calibrated in 0,1 grain (= .0065 gram). 
On 14 December 1982 a gravid female (SVL = 32mm; weight immediately 
following laying = .487gm) was collected at Lort River, W.A. (33°45'S, 
121°15'E) and retained until oviposition was observed on 23 December. The 
clutch consisted of 3 eggs of varied size and weight (see Table 1). I have 
recorded two clutches of 2 eggs, and a field deposition site containing 4 eggs; 
Jenkins and Bartell (1980) recorded four clutches of 3 eggs in the A.C.T. 
Therefore, 2 or 3 eggs probably constitute a typical clutch for this species. The 
4 eggs uncovered in the field may be the result of two females utilizing the one 
site. 

To avoid desiccation, the eggs were placed in a plastic container on dampened 
vermiculite immediately after weighing and measuring. To allow observation 
with minimum disturbance, ‘cling wrap’ was pulled tight over the top of the 
container. This complete unit was then placed inside an aquarium with a 60 
watt incandescent lamp where temperature was monitored with a 
thermometer and regulated with a room-airconditioner thermostat at 28° C ± 
4°. 

On 24 December it was evident by their increase in breadth that all 3 eggs had 
absorbed moisture and were therefore fertile (my previous experience at 
laboratory incubation showed that infertile eggs are subject to desiccation 
immediately after laying). On 27 January Egg B appeared badly desiccated but 
was not removed. It hatched after 46 days’ incubation followed five hours later 
by Egg C. Egg A hatched after 49 days’ incubation. 

Hatchlings were weighed and measured as soon as they cleared the egg-case 
(see Table 1). Their colour and pattern was the same as in adults. 
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EGG 


HATCHLING 

Size 

(mm) 

Weight 

(gms) 

Date 

Hatched 

S.V.L. 

(mm) 

Total 

Length 

Weight 

(gms) 

A 

8x4 

.065 

10-2-83 

15 

31 

.049 

B 

7x4 

.056 

7-2-83 

13 

28 

.033 

C 

7x5 

.078 

7-2-83 

16 

36 

.072 


Table 1. Egg and hatchling data for captive Menetia greyii. 


In 1981/82 two eggs from this species were successfully incubated withoutan 
artificial heat source; these took 104 days to hatch (24/11/81 - 7/3/82). The 
estimated full-term mean temperature during this period was 19.6° C (range = 
12° -39°) comparedto28° (range = 24° -32°)forthepresentstudy. Between5 
and 12 February 1983 I observed in the field many small Menetia greyii similar 
in size to the hatchlings recorded here, suggesting that there is a uniform 
oviposition time throughout the population in this area, and that the 
deposition sites selected by gravid females have similar temperature 
conditions to those used in the present study. 
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USE OF A MAN-MADE FORESHORE BY WADING BIRDS AT HERDSMAN 

LAKE 

By OTTO MUELLER, 7 Hamer Avenue, Wembley Downs 6019 
INTRODUCTION 

The wetlands of the Swan Coastal Plain have declined alarmingly during the 
last few decades. There is an obligation on our part to retain or maintain 
wetlands for the benefit of transmigratorial wadingbirds in accordance with a 
bilateral agreement to this effect between Australia and Japan (Anon 1974). In 
line with the above philosophy the developers at Herdsman Lake have 
attempted to provide suitable habitat for wading and marshland birds.The 
Lake is situated in the Perth metropolitan area at 31°55'S and 115°48'E. 
During the summer of 1981/82 I decided to monitor the number of wading 
birds using the man-made foreshore. Between 12 November 1981 and 4 March 
1982 the survey area was traversed every second day. Fifty visits were made 
during which the number and behaviour of each species .was recorded. The 
study area is the western shoreline of a newly dredged lake within the 
boundaries of a large swamp area. The 900 m long artificial shoreline is slightly 
curved with baylets and one small headland. For public safety reasons it was 
given a very shallow gradient. To facilitate landscaping the area was topped 
with 200 mm sand over the underlying peat soil. The sand extends well into the 
water. The marginal vegetation consists of introduced weeds like Conyza 
bonariensis, Paspalum paspalodes, Echinochloa crus-galli, Phyla nodlflora, 
Sisyrinchium micranthum, Aster subulatus, Atriplex hastata, and 
Chenopodium macrospermum. There are also bullrushes ( Typha orientalis), 
which in 12 clusters grow sometimes well out into the open water. In places 
vegetation failed to establish and ceased well before the water’s edge thus 
giving wadingbirds ample opportunity to forage. 

DISCUSSION 

Despite numerous observations by amateurs over many years, there is little 
published literature on the wildlife of Herdsman Lake. The exceptions being 
Anon. (1980) and Curry (1981). 
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The species recorded with data on frequency of records and number of 
individuals seen are shown in Table 1. No waders were seen during eight visits. 
Figure 1 indicates the total number of individuals of all species during the 4 
months study. 


No. 

Species 


No. of 
times 

seen 

Min. No. 
of 

birds 

Max. No. 
of 

birds 

1. 

Whitefaced Heron 

Ardea noveahollandiae 

1 

1 

1 

2. 

Glossy Ibis 

Plegadis falcinellus 

3 

1 

2 

3. 

Red-kneed Dotterel 

Erythrogonys cinctus 

6 

1 

1 

4. 

Red-capped Plover 

Charadrius ruficapillus 

6 

1 

3 

5. 

Black-fronted Plover 

Charadrius melanops 

23 

1 

6 

6. 

Black-winged Stilt 

Himantopus himantopus 

25 

1 

15 

7. 

Red-necked Avocet 

Recurvirostra noveaholl. 

1 

3 

3 

8. 

Common Sandpiper 

Tringa hypoleucos 

16 

1 

3 

9. 

Red-necked Stint 

Callidris ruficollis 

5 

1 

3 


Table 1. A list of species, their frequency and numbers. 



Figure 1. Observed number of birds shown on a monthly basis. 


The species most often seen by me were Black-winged Stilt, Black-fronted 
Plover and Common Sandpiper. The highest number of individuals per 
species per observation were 15 Black-winged Stilt on 28 November and 13 
Red-necked Stint on 26 November. 

Only two (common Sandpiper and Red-necked Stint) belong to the palearctic 
group of wading birds. Both species showed preference for certain parts of the 
shoreline only. These were at the muddier southern end of the study area. The 
northern sandier and more open sections were never visited. 

The remaining seven species, when present, spread out evenly along the 
entire foreshore. Most of them, however, use the area more for resting 
purposes than active feeding. Those belonging to this group were number 1,2, 
6and 7 as listed inTable 1. Forexamplethe Black-winged Stiltswereobserved 
picking for food only casually. Preening and slow walking by this species 
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accounted for most of the time spent on the shore. This behaviour was very 
different to what could be observed in another part of the same lake (see 
below) or in other parts of the Perth Metropolitan area like Pelican Point and 
Alfred Cove. 

In contrast three species, namely number 3, 4 and 5 were actively feeding, 
running and catching insects with only brief intervals of rest or preening. 

The time versus observation graph Figure 1 indicates clearly that the 
maximum number of birds occurred in November and early December 1981. 
During that period the water level was falling steadily. No explanation can be 
given for the paucity of birds during the remainder of December even though 
increasing amounts of shore area became available. 

Different parts of a wetland may. however, produce different types and 
quantities of food for the species under study. This is then where additional, 
concurrent observations outside the study shoreline could assume an 
explanatory significance. While water levels were falling until the arrival of 
unusual and heavy rains in mid-January, 1982, muddy peat ridges were 
increasingly exposed in the southwestern sector of the lake. These ridges 
originated from the not-contoured or dredged lake bottom thereby being 
much shallower than the main part of the lake. Consequently in those 
shallower water areas with a summer depth of only 100 mm and on those 
emerging mounds or banks many waders were acitively engaged in foraging. 
Birds were observed there continually from the beginning of the study until 18 
January, 1982. Over 50 birds of different species were counted there on one 
occassion. 

CONCLUSION 

It was the intention of the developer to combine on ornamental lake with an 
increased and enhanced habitat for transequatorial waders. My brief study 
suggests that this attempt was only partly successful. Future projects of this 
type should concentrate on more shallow water areas or fenlands as distinct 
from landscaped or ornamental, but costly, foreshores. 
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THE RUSTY-TAILED FLYEATER, A NEW SPECIES FROM QUEENSLAND 

By JULIAN FORD, Western Australian Institute of Technology, Bentley, W.A. 
6102 and R.E. JOHNSTONE, Western Australian Museum, Perth, W.A. 6000. 

INTRODUCTION 

Two specimens of a hitherto undescribed taxon of flyeater ( Gerygone , 
Acanthizidae, Passerines) have been discovered in the collection of the 
Australian Museum, Sydney (AM), and a third specimen is contained in the 
American Museum of Natural History. New York (AMNH). The AM specimens 
have been labelled as the Large-billed Flyeater G. magnirostris and the AMNH 
specimen as Gerygone sp. Though there is some doubt regarding the exact 
collecting localities of these specimens, they are so distinct and yet uniform in 
morphology, a description of a new taxon is warranted. 
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DESCRIPTION 

The new taxon is designated as Gerygone ruficauda, sp. nov. 

Holotype. AM registration number 0.17290, collected on 12 October 1885 at 
“Thirteen Mile River”. A second label attached to the specimen in the 1960’s 
has Rockingham Bay, Queensland. 

Paratypes. AM 0.23356 collected on October 1867; locality uncertain but 
labelled as Wide Bay. Queensland. AMNH 606676 labelled New Guinea; 
purchased by Lord Rothschild from a dealer named Rosenberg. 

Diagnosis. A broad-billed species nearest to G. magnirostris and the white¬ 
breasted populations of G. chrysogaster. Differs from magnirostris in having a 
quite rusty (not olive-brown) rump, rusty (not grey-brown) tail with no white 
tips and no blackish subterminal band, white supraloral lines (rather than 
white frontal spots), no ventral buff, and paler legs. Differs from chrysogaster 
in lacking yellow on the abdomen, being less whitish and slightly more greyish 
on the breast, and being less brownish on the back and head. 
Measurements (mm) of AM specimens (holotype first). Wing 54.5,55.5; tail 43, 
43; culmen 12.4, 12.5; basal bill width 4.1,4.1; tarsus 15.8,16.0; hallux 8.2, 8.6. 
Colour Description. Olive-brown on face, crown, neck, back and wings. Rust- 
brown tail and upper tail coverts (rump), more strongly so on latter. Whitish 
throat, breast, flanks, abdomen and under-wing coverts; apparently more 
greyish on breast. Narrow distinct white supraloral stripe from base of bill to 
white arc around top of eye. Narrow white arc below eye. Loresdark (blackish 
grey). Tail uniform in coloration with no white (terminally or subterminally) 
and no black subterminal band. Bill black. Legs brownish. 

DISCUSSION 

On the basis of bill proportionsand coloration, the new flyeater is most closely 
allied to the Yellow-bellied Flyeater G. chrysogaster of New Guinea. The 
white-breasted populations of this species are quite like ruficauda on the tail, 
dorsum and face but are strongly yellow on the abdomen and under-tail 
coverts. For chrysogaster to have a representative in Australia is not surprising 
because in New Guinea it is both common and widespread throughout the 
lowlands up to 800 m in forest and second-growth scrubs (Meise 1931; Rand 
and Gilliard 1967), and would have had opportunity to spread into northern 
Australia, especially Queensland, during the last glaciation when Australia 
and New Guinea formed a single land mass. An excellent coloured 
photograph of the Yellow-bellied Flyeater is qiven in Peckover and Filewood 
(1976 p.77); the new taxon islikethe bird on the right of the photograph except 
for the ventral yellow and the broken supraloral line. The Yellow-bellied 
Flyeater has a broad bill. 

The Large-billed Flyeater G. magnirostris also has a broad bill, and it was with 
this taxon that the AM specimens had been confused. However, magnirostris 
has buff tones on the breast, a black subterminal tail band, slight white tipping 
on the inner vane of the tail feathers, and merely a frontal spot on each side of 
the base of the culmen. 

E.P. Ramsay was curator of birds at the Australian Museum when the two AM 
specimens were procured. Therefore, the specimen labelled Rockingham Bay 
may have been collected by Kendall Broadbent and that labelled Wide Bay 
perhaps by John Rainbird. These collectors provided Ramsay with numerous 
specimens from Queensland (Whittell 1954). However, both specimens 
appear to have been prepared by the same person. 

Ford (1981) gave a preliminary outline of phylogenetic relationships in the 
genus Gerygone. The Yellow-sided Flyeater G. flavolateralis of the New 
Hebrides and New Caledonia was suggested as being close to G. 
chrysogaster, a view opposed to that of Diamond and Marshall (1976) who 
believed flavolateralis had been derived from stock of the White-throated 
Warbler G. olivacea of eastern and northern Australia. Though all four species 
have yellow on the abdomen, this character is quite unreliable 
phylogenetically because it is neotonic and occurs in juveniles but not adults 
of several flyeater species and in both juveniles and adults of others. G. 
flavolateralis is a narrow-billed species strongly resembling the G. fusca - G. 
igata assemblage in facial and tail pattern and in nest; it is close to neither 
olivacea nor chrysogaster. Consequently, the chrysogaster group is confined 
to New Guinea lowlands, New Guinea satellite islands (Aru, Japen, Misol, 
Batanta and Waigeu) and north-eastern Queensland. 
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NOTES ON NESTING OF GULL-BILLED TERNS 
(GELOCHELIDON NILOTICA) 

By RAY GARSTONE, Woodanilling, W.A. 6316 

On 3 September 1980 a flock of about 20 Gull-billed Terns was observed 1-2 
kilometres west of Lake Annean swooping down below the tree tops. At first 
they appeared to be feeding over a small lake, however on closer observation 
there was no water and the birds were hunting over dry mulga scrub. The 
direct flights from here to some islands in the centre of the lake suggested that 
they were feeding young. 

After walking through mud and water up to a metre deep we investigated 
several of the islands and found three colonies totalling some eighty pairs 
which contained newly hatched young and eggs. 

Together with Mr. Jim Masters I returned on 12 September to investigate the 
birds further, and to obtain photographs. 

The birds were nesting in colonies, building on the low long sand spits out in 
the centre of the lake. Nests were strung out in a vague line along the beaches 
at intervals of 2-4 metres apart. Eight different groups had formed on seven 
different islands. Some of the colonies contained mainly fresh eggs while 
others contained mainly newly hatched young. The nests in the centre section 
were built first with later arriving birds building on the outside. Young were 
already hatched in the centre section of some colonies while on the extreme 
outside some were still making scrapes. 

Colonies consisted of: No. 1 = 60 nests. No. 2 = 31 nests, No. 3 = 25 nests, No. 4 
= 2 nests, No. 5 = 3 nests. No. 6 = 28 nests, No. 7 = 67 nests, No. 8 = 36 nests. 
During our four day stay a continuous loud dispute went on all day on another 
sand spit, and on the last day we noted that several new scrapes had been 
made. The 252 nests counted all contained eggs and young, and these 
together with the many new scrapes would indicate that there were about 600 
birds present. Most nests were well made structures built of locally gathered 
samphire sticks and lined with finertwigs. Chips of soft stones were prominent 
in many nests; some of them had an elaborate pathway built to the water. The 
birds were observed close up from a hide actually making their scrapes and 
building their nests. The twigs were not carried to the nests, but picked up with 
the bill and tossed backwards towards the nest, then the acumulated material 
was built onto the nest. 

Clutch size varied from one egg to five, three being common. Colour also 
varied, with few nests containing identical eggs. Both sexes incubated, 
changing often after less than one hour. The brooding bird flew off to the 
mainland to feed as soon as they were relieved from the nest. Grasshoppers 
and several species of skinks were brought back by the birds after flying 
several kilometres away, and these were fed to the young. Many appeared to 
be Ctenotus sp. Many of the skinks were 20 cm in length. The skinks were held 
in the bill by the neck although occasionally only the tail was brought in. The 
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newly hatched young were fed grasshopers, the skinks being fed to chicks 
more than a few days old. At this age the chicks leave the nest and shuffle off 
resting under the shade of the samphire bushes, always in company of one or 
both of the adults. The young swam freely yet adult birds rarely land on the 
water. The terns flew out at first light from the nesting colonies to fly 
ceaselessly over the mulga scrub in search of food. Upon locating their prey 
the birds swoop down hardly altering their flight, seize the prey and proceed 
back to the nest site. At no time did the birds make any attempt to procure food 
from the waters of the lake, in contrast to a group of 200 Marsh Terns that fed 
continuously over the water. Occasionally the birds would swoop down to 
scoop up a drink of water. 

All nesting birds were in full breeding plumage, although an occasional bird in 
juvenile plumage was seen in the vicinity. No predation of the young was 
observed although a Spotted Harrier was seen for twenty minutes flying near 
the colonies continuously being harrassed by many terns. The birdsdefended 
their territories by holding their heads high, bill open exposing their bright 
orange gape and screaming at intruders. In general the birds often sat quietly 
together at the nest. 

Lake Annean is a remarkable lake where in good seasons a great variety of 
birds gather together to breed on the many small islands. Hoary-headed 
Grebes were nesting everywhere; most nests contained eggs. The nests were 
built in samphire bushes, although many were lying high and dry where the 
receding water had stranded them. It was quite impossible to count the nests 
as many were neglected, and eggs were everywhere; many washed up on the 
beaches. 

Pied Stilts were scattered over most of the islands, some brooding eggs, but 
most still building. Two pairs with four large chicks were observed foraging 
around the shores of the lake. 

A small colony of ten or so had built their bulky nests on a small exposed island 
when we first visited, some had eggs, however when we returned a week later 
the eggs were gone and the colony deserted. Some 500 m away they were 
building again, this time on samphire bushes growing in about 15 cm of water, 
and laying had just commenced. 

One or two pairs of Red-kneed Dotterel occupied each island, with breeding 
commencing. 

John Masters visited Lake Wooleen about 250 km west of Lake Annean on 20 
September 1980 where he found another colony of the Terns nesting. At the 
time of his visit the water level of the lake was high and little of the islets was 
exposed. Approximately 200 birds were present of which thirty pairs were 
nesting on an exposed low sandy island. The general behaviour of the other 
birds suggested that as more land became exposed they too would breed. 

A small colony of Straw-necked Ibis were nesting on theground alongside the 
Terns. 


THE DISTRIBUTION OF THE SEA ANEMONE ACTINIA TENEBROSA 
FARQUHAR IN SOUTHWESTERN AUSTRALIA 

By D.J. AYRE, Department of Zoology, University of Western Australia, 
Nedlands, W.A. 6009 

INTRODUCTION 

The sea anemone Actinia tenebrosa Farquhar 1898 is widely distributed on 
Australian and New Zealand coasts and occurs on rocky shores in the 
intertidal zone (Ottaway, 1973; 1979a). In Western Australia this species is 
recorded from the mainland coast near Fremantle and 20km west at Rottnest 
Island (32°S; 115°30'E) (Carlgren. 1954; Black and Johnson, 1979; Ayre, 1982) 
and at the mouth of the Murchison River (Carlgren 1954) but its distribution is 
otherwise poorly documented. 

Recent studies have shown that A. tenebrosa may utilize two mechanisms of 
reproduction and dispersal (Ottaway and Kirby, 1975; Ottaway, 1979b; Black 
and Johnson, 1979; Ayre, 1982; in press). Asexually produced juveniles are 
brooded within the coelenterons of a genotypically identical adult (Black and 
Johnson, 1979), and on release these juveniles attach to the substrate in close 
proximity to their broodparent (Ottaway, 1979b; Ayre, in press). Genetic 
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studies have confirmed that the majority of recruits within established 
populations are the asexual progeny of nearby adults (Black and Johnson, 
1979; Ayre, in press). In addition, there is strong indirect evidence that A. 
tenebrosa reproduces sexually, producing widely dispersed planktonic larvae 
(Black and Johnson, 1979; Ayre, in press). 

I have attempted to document the distribution of A. tenebrosa on the 
southwestern coast of Western Australia and so test the possibility that this 
species is a successful colonist of isolated areas of shore. Man made 
structures such as breakwaters were also examined to determine the rate of 
colonisation of new areas of shore. 

The Fremantle Region and Rottnest Island; 

A. tenebrosa is locally abundant on the limestone shores of the islands and 
mainland coast within 60km of Fremantle. Most areas of rocky shore between 
Mandurah (53km south) and Lancelin (119km north) were searched 
intensively during the period March 1980 to September 1982. Populations of A. 
tenebrosa (estimated adult number) were found at Cape Peron (500), 
Woodman Point (4000), The North Mole of Fremantle Harbour (2000), 
Cottesloe Beach (500), Triggs Beach (200), Burns Beach (500) and Two Rocks 
(1000). Extremely dense populations comprising many thousands of adults 
are present on the larger islands of Shoalwater Bay and Warnbro Sound (30 to 
35km south). These islands include Bird Island, Seal Island. Shag Rock and 
Penguin Island. Other islands in this chain were not visited but several should 
be expected to support A. tenebrosa populations. An intensive search of all 
areas of rocky shore on Rottnest Island conducted during March and April 
1980 revealed 19 separate populations (Fig. 1). In addition a single adult was 
recorded at North Point in 1978 (M.S. Johnson personal communication). 

All populations were situated on west or south-west facing areas of shore 
which provided shelter from desiccation and wave action and were not subject 
to burial or scouring by sand. 
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Figure 1. The locations and sizes of Actinia tenebrosa populations (estimated adult 
numbers) on Rottnest Island. 

Remote Populations; 

An additional 18 populations were found on rocky shore between Kalbarri and 
Cape Le Grande (Fig. 2). Populations were present on both limestone and 
granite shores although no populations with more than an estimated 250 
adults were found on granite. The shore between Nanarup and Observatory 
Point and between Lancelin and Jurien Bay was not searched. 

The shore between Mandurah and Nanarup was visited in December 1981. All 
areas of rocky shore, accessible by 2 wheel drive vehicle, were searched 
intensively with the exception of the limestone and granite areas between The 
Gap and The Cheyne Beach Whaling Station (south of Albany) and the 
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limestone cliff area north of Windy Harbour. A small population was recorded 
at the southern end of the cliffs near Windy Harbour and additional 
populations are almost certainly present in that area. The Cape Le Grande and 
Thistle Cove populations were recorded by M.S. Johnson in January 1982. 
Only 2 populations were found on the 230km of coast between Jurien Bay and 
Kalbarri. All areas accessible by 4-wheel drive vehicle were searched during 
September 1982, however most of the rocky shore in this area is either severely 
exposed or subject to scouring by sand. 

In many areas, offshore islands appeared likely sites for A. tenebrosa 
populations but I did not attempt to visit any of these. The Bald Island 
population was recorded by D. King in May 1982. 



Figure 2. Tho locations of 18 Actinia tenebrosa populations in south western Australia. 
Estimated adult numbers and rock substrates (L = limestone, G = granite) are given. The 
areas between Jurien Bay and Lancelin and between Nananup and Observatory Point 
were not searched. The locations of additional populations on the mainland shore and 
islands between Two Rocks and Mandurah are described in the text and Fig. 1. 


Man-made Rocky Shore; 

A. tenebrosa populations were found on limestone boulders on the North Mole 
of Fremantle Harbour and on the Woodman Point and Wapet Groyne 
breakwaters. The North Mole population is concentrated near the original 
shoreline and may be an extension of a pre-existing population. Only one 
small additional area (500m west) has been colonised, and supports a 
population of approximately 200 adults, although several hundred metres of 
similar shore is available. Similarly the Woodman Point population is 
continuous with an extensive population on the natural limestone shore and 
almost certainly represents a simple expansion of the pre-existing population 
and Wapet Groyne is only 500m from this population. A 22 year old limestone 
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nreakwater at Cottesloe and a lOyearold marina atTwo Rocksare both within 
lOOm of established populations but no A. tenebrosa colonists were detected 
0 n these structures. The following breakwaters and marinas were also 
examined: Bunbury (southern breakwater), City Beach (2 groynes), Cottesloe 
/southern breakwater), Dongarra Marina, Fremantle Fishing Boat Harbour, 
garden Island Causeway (partially checked), Geraldton Marina, Ocean Reef 
Marina, Powerhouse Jetty (Spearwood), Rottnest Jetty, South Mole 
/Fremantle), Success Harbour (Fremantle), Two Rocks Marina, Woodman 
point Groyne (I’/zkm SE Woodman Point) and Yanchep Groyne. No A. 
tenebrosa were found on these structures although many support a range of 
other intertidal species. 

DISCUSSION 

tenebrosa was found on all natural rocky shores, irrespective of their degree 
0 f isolation from other populations, which provided shelter from desiccation 
a nd wave action and were not subject to scouring by sand. Some of these 
populations (e.g. Flat Rocks and Thistle Cove) are restricted to very small 
areas of shore and such populations must be subject to periodic extinction 
a nd colonisation. The distribution of A. tenebrosa on the coast of 
Southwestern Australia is thus consistent with Black and Johnson’s (1979) 
prediction that A, tenebrosa produces, at least occasionally, non-brooded 
planktonic offspring. Black and Johnson (1979) hypothesised that 
planktonically dispersed juveniles should be sexually produced and this is 
also strongly supported by genetic evidence (Black and Johnson, 1979; Ayre, 
jn press). The absence of A. tenebrosa from most areas of man made rocky 
shore, including two areas close to natural populations, implies that 
colonisation over distances as short as 100m is rare, and that existing 
populations are probably very old. A. tenebrosa was not found on areas of man 
made shore that were clearly separate from natural populations, with the 
possible exception of the 90 year old North Mole. However, the existence of 
the North Mole and Woodman Point populations demonstrates that such 
shore can support this species. 

Since A. tenebrosa adults are potentially very long lived (Ottaway, 1980) and 
populations are extremely stable (Ottaway, 1978; 1979b), a combined strategy 
of localised proliferation of established colonists and rare planktonic 
colonisation episodes could maintain the existing distribution of this species. 
Similar temporally variable patterns of settlement and recruitment are known 
for other marine invertebrates (Underwood, 1979). It is likely that most of the 
large populations of A. tenebrosa could survive relatively major environmental 
disturbances since specimens are spread through a number of micro habitats, 
such as pools, crevices and the undersides of boulders. Recolonisation of 
these populations would be expected to occur relatively rapidly through the 
expansion of surviving clones. However, small populations confined to single 
habitat types should be more vulnerable and less genetically diverse. 
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THE SURVIVAL, HABITAT AND A NEW RECORD FOR THE SCORPION 
CERCOPHONIUS SQUAMA (SCORPIONIDA : BOTHRIURIDAE) 

By G.T. SMITH. 22 Longroyd St.. Mt. Lawley. 

The scorpion, Cercophonius squama (Gervais), is generally distributed in the 
cooler, wetter areas of southern Australia, but is also found in some of the 
warmer, drier parts of north-western Victoria. Western Australia and at Alice 
Springs in the Northern Territory (localities listed in Koch, 1977). 

In July 1981 I found two specimens of C. squama under rocks at Maggie 
Springs, about 50 metres from the base of the south side of Ayers Rock. One 
scorpion was eating a centipede and the other an ant. The area was covered 
with sparse bloodwoods ( Eucalyptus terminalis) over dense perennial grass 
(Themeda avenacea). Both scorpions were found on the edge of this 
vegetation where the grass clumps were more scattered and where there were 
a number of rocks between the grass clumps. 

Koch (1977) considers that the ancestor species of C. squama may have been 
widespread throughout Australia in the early tertiary, and that changes since 
then have resulted in Cercophonius contracting its distribution southwards, 
leaving relict populations in the Northern Territory and outlier populations in 
some of the more arid areas of Western Australia. South Australia and Victoria. 

The presence of a predominately temperate species in central Australia and 
other semi-arid areas may appear anomalous. However, if the microhabitat 
and behaviour of the species is considered, its presence in these areas is 
understandable. 

Maggie Springs is a permanent spring, situated on the steep south face of 
Ayers Rock. Although no climatic data are available for the area, it is 
reasonable to assume that the temperature will be considerably lower and the 
soil moisture higher than in other locations in the area. Assuming that the 
microclimate is milder, the burrowing habit of the species will further enhance 
its ability to survive in an otherwise inhospitable area. Specimens of C. squama 
from the A.C.T . Albany in W. A. and Ayers Rock have been observed to burrow 
in captivity, where they dig a shallow burrow each night, sometimes closing 
the entrance to the burrow, and digging a new exit the following night. After 
feeding, some individuals have remained in their sealed burrows for up to four 
months. Clearly, this ability would enable the species to sit out the harsh 
summer months. 

The survival of C. squama in semi-arid regions can be attributed to the 
presence of a suitable microhabitat, its ability to burrow and the general ability 
of scorpions to survive for months without food. 
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THE BUTTERFLIES (LEPIDOPTERA: HESPERIOIDEA AND 
PAPILIONOIDEA) OF BARROW AND NEARBY ISLANDS, WESTERN 

AUSTRALIA 

By C.N. SMITHERS, The Australian Museum, College Street, Sydney, N.S.W. 
and W.H. BUTLER, Wanneroo, Western Australia. 

SUMMARY 

This paper contains a synopsis of records of butterflies from Barrow Island and nearby 
island groups. Sixteen species are recorded from eleven islands, their distribution 
amongst the islands is tabulated and larval host plants discussed. Flowers used as nectar 
sources are listed. 

INTRODUCTION 

This paper deals with Hesperioidea and Papilionoidea (skippers and 
butterflies) recorded mainly between 1 and 18 May 1982, during a visit to the 
Montebello and Lowendal Islands and Barrow and nearby smaller islands off 
the coast of Western Australia. Most time was spent on Barrow, by far the 
largest of the islands (20°46'S, 115°24'E). A few specimens collected on 
Barrow by H. Heatwole and W.H. Butler in February 1977 are included and the 
records of Montague (1914) for the Montebellos repeated for completeness 
and discussion. 

Although the distribution maps given in Common and Waterhouse (1981) 
indicate which species of butterflies are likely to be found on these islands 
there is specific mention of only a few from the Montebellos and none from 
Barrow, Lowendals or the other smaller islands. Table 1 gives a summary of 
the currently known distributions of species through the islands. Recent 
records are marked material collected by Heatwole and Butler in 1977 is 
marked “o” and records from Montague (1914) marked Long Island (in the 
Montebellos) was not visited recently; all the records from that island are from 
Montague (/oc. cit.) and where islands are not individually mentioned by that 
author it is assumed that the species was found on both Hermite and 
Trimouille. 

Most of the material collected in 1982 will be deposited in the Western 
Australian Museum. 

Annotated Checklist 
HESPERIIDAE 

Anisyntoides argenteoornatus insula (Waterhouse) 

This is the only species recorded from the area which was not included in the 
most recent collections. It has been recorded from the Montebellos but not 
from Barrow. Its larval food plant, Acanthocarpus preissii, occurs on Barrow 
so it probably occurs there. The specimens on the Montebellos were collected 
in June and July (Common and Waterhouse 1981). 

Taractrocera anisomorpha (Lower) 

One specimen was collected on Hermite and one on Middle Island. This is near 
the western limit of the known range for the species which is found in northern 
Australia and along the eastern part of the continent as far south as about 
Burleigh Heads south eastern Queensland. The larvae probably feed on 
Cenchrus ciliaris (buffel grass) of which there is some on Barrow; although 
adults were not seen there it seems likely that it would occur. 

PAPILIONIDAE 

Papilio demoleus sthenelus (W.S. Macleay) 

Three specimens were collected and another seen on Barrow Island. Psoralea 
leucantha, which is a known larval food plant in other parts of its range, occurs 
on Barrow. Psoralea lachnostachys also occurs but larvae have not yet been 
reported from this plant. 

PIERIDAE 

Eurema smilax (Donovan) 

Five collected and a sixth seen on Barrow Island. Several species of Cassia are 
known to be larval food plants for this widespread species but none of the five 
which occur on Barrow Island is amongst them. 

Anaphaeis java teutonia (Fabricius) 

This widespread species was found on all islands visited except one, 
(Lowendal S.), and was the only butterfly seen on Mushroom Island. 
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Concentrations were found near the larval food plant, Capparis spinosa, on 
which eggs, larvae and pupae were found. Elsewhere, scattered specimens 
were frequently encountered. The larvae were heavily attacked by a tachinid 
parasite of which adults were very numerous on some of the plants. 

NYMPHALIDAE 

Danaus chrysippus petilia (Stoll) 

Although frequently encountered on the islands this species was not seen on 
the more northerly of the Lowendals visited nor on Double or Mushroom 
Islands. It was particularly concentrated near the larval food plant, 
Cynanchum floribundum, of which there are large stands in some areas of 
white sandy soil. One adult was seen probing its proboscis into dew-wet sand 
in the shade of a Triodia plant. 

Vanessa kershawi (McCoy) 

This was a fairly widespread species but was seen infrequently. The larval food 
plant on the island is not known but many species are utilized in other parts of 
its range. 

Junonia villida calybe (Godart) 

This species was a little more frequently encountered than Vanessa kershawi 
but was seen especially on the white sand and dune areas near the coast. 
Portulaca oleracea and Evolvulus alsinoides are recorded larval food plants 
and both occur on Barrow. Several species of Scaevola are present on Barrow, 
including a species similar to S. aemula, which is a recorded host plant. 
“Goodenia sp." has been recorded as a food plant; G. microptera is present on 
Barrow but it is not known whether it is eaten by the larvae. 

LYCAENIDAE 

Candalides heathi aeratus (Montague) 

This subspecies was described from the Montebellos and is now recorded 
from the Lowendals, S. Double, Barrow and Boodie Islands. There is 
considerable variation in size in both sexes. The larvae of C. h. heathi (Cox) 
feed on Myoporum deserti in Queensland as well as other plants. M. 
acuminatum occurs on Barrow and as adults were usually found in the vicinity 
of this plant it probably provides larval food. 

Nacaduba bioceilata bioceliata (C. and R. Felder) 

This small lycaenid was very concentrated around plants in flower on Barrow 
Island. Several species of Acacia have been recorded as larval food plants, of 
which A. victoriae is the only one on Barrow. Adults were particularly common 
around flowering A. coriacea from the flower heads of which larvae were 
beaten; this Acacia has not previously been reported as a food plant. 
Theclinesthes miskini miskini (T.P. Lucas) 

This species was found only on Trimouille, Barrow and Boodie Islands. It was 
not frequently encountered, only a few specimens being collected. Adults 
were taken near Acacia victoriae, a known larval food plant, and near flowering 
A. coriacea and other plants in flower, such as Myoporum acuminatum and 
Adriana tomentosa. 

Theclinesthes albocincta (Waterhouse) 

T. albocincta was found only on Barrow and Boodie Islands. It was mostly 
concentrated in the vicinity of Adriana tomentosa which is probably its larval 
food plant. Other species of Adriana have been recorded as food plants in 
South Australia and Victoria. It is a very variable species (Sibatani and Grund 
1978) and the specimens from Barrow and Boodie agree with the description 
of the brown form from the mainland adjacent to the islands (Common and 
Waterhouse 1981) and with a specimen from 8 km south of Exmouth in the 
collection of M.S. Moulds. 

Theclinesthes serpentata serpentata (Herrich-Schaffer) 

T. serpentata was taken on several islands and occurred in locally dense 
populations on Barrow Island flying around stands of Halosarcia 
halocnemoides, immediately behind mangroves. This plant has not been 
recorded as a larval food plant but females were seen ovipositing on it. Species 
of Rhagodia, Chenopodium and Atriplex have been recorded as food plants 
elsewhere and members of these genera occur on Barrow although none of 
the species is the same as the recorded host. Atalaya hemiglauca, which also 
occurs on Barrow, has been recorded as a larval food plant in Queensland. 
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Lampides boeticus (Linnaeus) 

Only two specimens of this widespread species were seen, one on Barrow, 
which was collected, and one on Trimouille which avoided capture. Many 
fabaceous plants have been recorded as larval food plants. Several have 
congeneric relatives on Barrow and Lotus australis, a recorded food plant, 
occurs there. 

Zizina labradus labradus (Godart) 

A frequently abundant species over its widespread range elsewhere, this 
species was found on five of the islands visited although it was nowhere 
frequent. Many plants (all Fabaceae) have been recorded as larval food plants. 
Several have congeneric relatives on Barrow and, as in the case of Lampides 
boeticus, Lotus australis , a recorded food plant, occurs there. 

Famegana alsulus alsulus (Herrich-Schaffer) 

Only two specimens of this small, low-flying lycaenid were collected. The 
Barrow Island larval food plant is not known. Elsewhere the larvae feed on 
various Fabaceae. 

ISLAND DIVERSITY AND SPECIES NUMBERS 

Table2 lists the islands in order of size and gives thenumber of speciesknown 
from each. Barrow is far the largest and is geologically and floristically the 
most diverse. Table 2 indicates that the larger islands tend to support more 
species than the smaller. This is expected because larger islands are generally 
more diverse ecologically. 

RESIDENTIAL STATUS OF SPECIES ON THE ISLANDS 

Of the sixteen species recorded from the islands eight are known to undertake 
migratory flights at times. These are P. demoleus, A. java, D. chrysippus, V. 
kershawi, J. villida, E. smilax, L. boeticus and Z. labradus and all have 
widespread distributions over Australia and beyond. There is, however, no 
reason to suspect that their presence on the islands was due to immigration as 
all have recorded larval food plants available, were seen to be breeding or have 
relatives of recorded food plants present. They are probably resident breeding 
populations. The same comments would apply to the other eight species, most 
of which are probably less mobile. There is little doubt that all the species 
recorded are permanent residents. In the case of the migrant species the 
populations are probably reinforced by immigration from time to time whereas 
in the others the populations are more isolated. This is supported by evidence 
from at least some of the species not known to be migrants. A argenteoornatus 
and C. heathi have both developed recognizable populations within Australia 
which have been formally named as subspecies, in each case one of which is 
the form occurring in the islands dealt with here. Th. albocincta, although they 
are not formally named, also has recognizable forms and is highly variable 
through its range - the island form corresponds with the description of the 
form from the adjacent mainland (Common and Waterhouse 1981) and with a 
specimen from 8 km south of Exmouth in the collection of Mr. M.S. Moulds. 
The development of such recognizable populations generally implies 
fragmentation of the distribution with virtually no movement from one 
population to another or little individual movement within a continuous 
population. 

NECTAR SOURCES USED BY BUTTERFLIES 
The presence of flowering plants does not necessarily mean'that a nectar 
source is available to butterflies. Few observations have been carried out in 
Australia on the flowers utilized by butterflies. It was evident on Barrow Island 
that not all available flowers were visited. The matter was not systematically 
investigated but the following is a list of plants In flowerbetween 1 and 18 May 
1982; species at which butterflies of at least one species were seen to feed are 
marked with an asterisk (*). 

Abutilon exonemum, * Acacia bivenosa, *A. coriacea, * Adriana tomentosa, 

*Amaranthus pallidiflorus, *Boerhavia diffusa, Calandrinia balonensis, 
'Canavalia brasiliensis, Capparis spinosa, Cassia glutinosa, *Cleome viscosa, 
Clorodendrum tomentosum, *Codonocarpus cotinifolius, Corchorus 
parviflorus, *Cynanchum floribundum, *Frankenia pauciflora, Hakeasuberea, 

*Heliotropium ovalifolium, *H. undulatum, Indigofera monophylla, 
*Myoporum acuminatum, *Olearia axillaris, Petalostylis labicheoides, 
Plumbago zeylanica, Pterocaulon sphacelatum, Ptilotusclementii, *Rhagodia 
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Table 1. Occurrence of butterflies on Montebello, Lowendal and Barrow Islands and nearby smaller islands, (see text for explanation of symbols) 
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obovatus, 'Scaevola globulifera, *S. nitida , *S. spinescens , *Sida corrugata, 
Solanum diversiflorum, S. lasiophyllum, Stylobasium spathulatum, 
Trichodesma zeylanicum, Waltheria indica. 
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Island* 

No. of species 

Approx, sq. km Area 

Barrow 

14 

233 

Hermite 

10 

8.9 

Trimouille 

11 

4.6 

Middle 

5 

3.5 

Boodie 

7 

2.0 

Lowendal (S) 

3 

0.3 

Lowendal (N) 

6 

1.1 

S. Double 

6 

0.16 

N. Double 

4 

0.20 

Mushroom 

1 

few hectares 

Long 

2 

? 


Table 2. Size and diversity/no. of species (see text for discussion) 


FROM FIELD AND STUDY 

Notes on the Swamp Parrot - At 1000 hrs, on 26 February 1983, on the 
Drummond Track 8.1 km south of the Old Ongerup Road, in vacant Crown 
Land north of the Fitzgerald River National Park, a single Swamp Parrot 
Pezoporus wallicus was observed feeding on Daviesia pachyphylla. This plant 
has thick and almost cylindrical, sclerophyllous leaves. Feeding was restricted 
to regrowth where widening of the track had occurred 18-24 months 
previously. Regrowth was absent from nearby mature vegetation. A large 
amount of chewed leaves indicated that the bird had spent some time feeding 
on the plant. Several D. pachyphylla plants within 30 m of the bird had been 
chewed in the same manner. This appears to be the first feeding record for the 
Swamp Parrot in Western Australia. Frith (1977, The Readers Digest Complete 
Book of Australian Birds) notes that in south-eastern Australia the bird’s food 
consists of “seeds of grasses and herbaceous plants, and vegetable matter, 
particularly green shoots”. 

The Swamp Parrot has been rarely recorded in Western Australia. Most of the 
sightings during the last 20 years have occurred in vacant Crown Land north of 
the Fitzgerald River National Park, between Susetta and West Rivers (Newbey, 
1982, “Land Use Planning of the North Fitzgerald Area: Initial Ecological 
Survey”. Private report.). The habitat of low heathland, with or without 
scattered mallees, differs markedly from that of other sightings in coastal 
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sedgelands. In the Eastern States and Tasmania, the bird has also been 
recorded in both temperate and sub-tropical graminoid heathlands (Meredith, 
1983, RAOU Newsletter 55 : 6-11). 

Our sighting was in low heathland on well-drained upland near the Stirling 
Fault. The area has an annual average rainfall of 400 mm and is located 30 km 
from the sea. The vegetation was 50-60 cm high with a shrub canopy cover of 
35-40% consisting largely of Hakea falcata with some Allocasuarina 
campestris ssp. campestris. Underlying sedges were 10-15 cm high with a 
canopy cover of 10-15% and dominated by Mesomelaena stygia. 

—KEN and BRENDA NEWBEY (Ongerup) and 
KEITH BRADBY (Ravensthorpe) 

Quokka, Setonlx brachyurus, at Green Range — The pre-settlement range of 
the Quokka extend east to Esperance. It has diminished on the mainland since 
clearing and reports are now a rare occurence. 

In January 1983 while at Green Range (60 km north-east of Albany) I was 
informed of the presence of Quokkas there. Farmers were aware of their 
presence and had recently sighted animals fleeing from burning bushland. 
One farmer keeps a pet Quokka. Although I did not see any live animals, I 
located a skeleton which was identified by the Museum. 

According to Kitchener & Vicker 1981 (Catalogue of Modern Mammals in the 
Western Australian Museum 1895 to 1981) the Museum has received 
specimens in the last 20 years fromTwo Peoples Bay and Ellen Peak which are 
respectively 40 km southwest and 30 km north of Green Range. 

ANDREW KIRKE. 23 Fraser road. Applecross 6153. 

A record of late breeding by Blue-billed Duck Oxyura australis. — On 5 March 
1982, at about 1830 hours, a female Blue-billed Duck with 6 downy ducklings 
(approx, one week old) were observed at the Bayswater Bird Sanctuary 
(31 °55'S, 115°55'E). near the Swan River. The Sanctuary is a small permanent 
swamp (approx. 4 ha.), situated 7 kilometres NNE of Perth, which is artificially 
maintained over summer, and floods to a maximum depth of about 1.5 metres 
in winter. 

As the presence of downy ducklings in early March can be considered highly 
unusual, it might be considered desirable to reconstruct the preceding events. 
Judging by their size and appearance, the first ducklings would almost 
certainly have hatched between 27 February and 1 March. The period of 
incubation for this species is between 26 and 28 days (Wheeler, Emu, 60,281 - 
4,1960), so final egg-laying must have taken place between 1 and 4 February. 
If the female laid an egg each morning until the clutch wascomplete, at Ieast6 
days must have elapsed between the laying of the first and last egg. Egg-laying 
would have therefore commenced between about 27 and 30 January. In Blue¬ 
billed Duck clutches are normally from 5 to 8 in number (Serventy and Whittell, 
Birds of Western Australia, 1976), thus in the case of these 6 ducklings the 
possibility of early mortality or infertility of some eggs may be ignored. 
Occasionally, Blue-billed Duck occupy the deserted nest of a Coot ( Fulica 
atra) or other waterbird (Frith, Waterfowl in Australia, 1967). Assuming a ready 
made nest was available, and allowing one day for courtship activities, then 26 
January is the earliest date before which stimulation to breeding may have 
occurred. 

In a regular winter rainfall area, such as the Perth region, clutches are usually 
complete by November (Frith, 1967). Records from areas with erratic or 
uniform rainfall, such as inland and south-east Australia, indicate that eggs 
have been found between September and February (Frith, ibid 1967; Wheeler, 
Emu, 53, 280-2, 1953). However, following heavy rainfall in February 1955, 
Serventy and Marshall (Emu, 57, 99-126, 1957) recorded in the Perth area a 
female Blue-billed Duck with two small ducklings on 8 May. Similarly, between 
20 and 22 January 1982, Perth received 115 mm, its highest January rainfall on 
record. Following these rains, Mr E. Singleton observed that all species of 
waterfowl left the Bayswater swamp, the only exception being Blue-billed 
Duck, which were present in larger numbers than usual for the time of year. 

Although Blue-billed Duck have a regular spring breeding season in the Perth 
region, this observation raises the interesting possibility that they may 
respond to extraordinary climatic events and breed at an unusual time. 
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When I visited the Bayswater Bird Sanctuary I was accompanied by Mr E. 
Singleton, who is a regular bird-watcher in the area. 

HUGO BEKLE, Department of Geography, University of Western Australia, 

Nedlands, 6009. 

Diamond doves and other northern birds in the South-West of W.A. in 1981. — 

The Diamond Dove ( Geopela cuneata) has been recorded in the South-West 
on a number of occasions in the past. Serventy and Whittell gave its normal 
southern limit as the Murchison country but sometimes visiting the South- 
West.They also mention several other recordings including 1912 when a pair 
nested near Moora, but it is not stated whether or not the nesting was 
successful. Masters and Milhinch (Emu, 74:228-244,1974) record dates when 
single birds were seen in the Shire of Northam. During 1981 Diamond Doves 
were again reported from widespread points in the Shire. Two pairs nested 
near the homestead on my farm 8 km south-east of the town of Northam, and 
the results of the nestings are shown in Table 1. 


Pair 

Nesting Tree 

Date 

Nest found 

Size of 
Clutch 

Results 

A,B 

Tamarix gallica 

30.10.1981 

2 

Hatched 11.11.81 

1 chick died 20.11.81 
2nd chick died 21.11.81 

C,D, 

York Gum 

Eucalyptus loxophleba 

9.11.1981 

2 

C killed by domestic cat 
12.11.81 

D abandoned nest 

14.11.81 and left the 

area. 

A,B, 

2nd 

nesting 

Marri 

Eucalyptus calophylla 

December 

1981 

2 

A Killed by Goshawk 
16.12.81 

Chicks about 9 days old 
had died the same day. 
B remained until 8.1.82 


Table 1. Diamond Doves nesting at Seabrook.8km south-east of Northam. First arrived 14 
October 1981. 


The cause of the deaths of the chicks is not known. Each of their crops was well 
filled with very small grass seeds and the nests were undisturbed. 

A few Cockatiels ( Nymphicus hollandicus) also have been noted in the Shire 
of Northam and in the south-west portion of the state, some appearing as far 
south as Lake Grace. 

Budgerygars ( Melopsittacus undulatus) were seen in the Northam district and 
south of Tammin. 

The Masked Woodswallow (Artamus personatus) which is reported more 
often in the South-West, appeared to be in larger numbers in 1981 (Serventy, 
W. Aust. Nat. 12, 143: 1973). G. Chapman observed flocks at Gooseberry Hill 
and Pickering Brook in October, while at Northam J.R. Masters saw a flock at 
“Glen Avon", and C. Richter reported a flock of 20-30 birds, and found a nest 
south of Grass Valley containing almost fully fledged young in the first week of 
December. This is the firsttime I have heard of them nesting withintheShireof 
Northam. R. Garstoe reported a flock of over 20 at Collanilling north-east of 
Wagin, and a large flock of about 300 flying over mallee at Ongerup, also 
several birds east of Lake King. 

Another unusual sighting was a pair of Orange Chats (Ephthianura aurifrons) 
at lake Hinds, and another pair was seen at Yandegin south-east of Bonnie 
Rock. 

Early in the winter, Bustards (Ardeotis australis) were reported in greater than 
usual numbers in the Dandaragan coastal area. 

Some of the regular springtime migrants to the South-West such as the Rufous 
Songlark (Cinclorhamphus mathewsi) and White-winged Triller ( Lalage 
sueurii) were seen in unusually large numbers in the Northam area and 
breeding very actively with numerous nests being found. 

—A.L. MILHINCH, P.O. Box 179, Northam, W.A. 6401 
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Bobtails eating Patersonia flowers — On October 18,1982, at Thompson Lake 
Nature Reserve at about 0930 hours my wife and I observed two Bobtails 
among clumps of Patersonia. Ignoring us, they stood almost erect, flicking a 
tongue towards the purple-blue flowers. When they couldn’t reach them they 
(independently) forced themselves against the stem of the flower nearest, 
bending it down to the ground, then straddling and moving along it. Each then 
bit off and swallowed the whole flower. Then they lay still and watched us. 
There did not appear to be any insects or other arthropods on the flowers. 

HARRY SHUGG, Applecross, W.A. 

Streaked Shearwater Calonectrls leucomelas in Australia. — In West. Aust. 
Nat. 15(2): 22 (1982), Johnstone reported sightings of Streaked Shearwaters 
“.... in the Geelvink Channel about 60 km NNW of Geraldton....". Reference 
was made to "... the only formal Australian record...." being three beach- 
washed specimens collected on North Stradbroke Island, Old, in March 1975. 

There is a further •'formal" record for Australia. On 5 March, 1978, Barton 
(Australasian Seabird Group Newsletter No. 11. Nov 1978) collected a 
specimen " ... 30.4 miles south of Gabo Island, Victoria ....". The specimen, an 
immature female (S. 1101) is in the National Wildlife Collection. Canberra. 

There is also a previous record, from the north-east coast of Australia (Salvin 
1896. Cat. Bds Brit. Mus. 25:371). Unfortunately, the exact location and date 
are not recorded. 

There have been further sightings off the eastern coast of Australia: Barton 
(loc. cit.) one bird " ... 15.3 miles south of Gabo Island ....”, 17 March. 1978; 
Izzard (Aust. Birds 16:4, Sept. 1981) one bird 6 km off South Baltina Beach. 
NSW, 9 March, 1980: Roberts and Corben ( NSW FOC Newl. No. 60, March, 
1982) "Streaked Shearwaters” (no numbers given) Crowdy Head near 
Harrington, NSW, 24 February. 1982. Roberts (pers. comm.) provided the 
following information on the birds seen by him at Crowdy Head: One 23 Feb., 
one 24 Feb.; at least ten 24 March; one 29 March; and two 30 March 1982. The 
birds were always amongst large mixed flocks of Wedge-tailed Shearwaters 
( Puffinus pacificus) and Fleshy-footed Shearwaters (P. carneipes). 

— S.G. LANE. Lot 6. Fairview Road, Moonee, via Coffs Harbour, N.S.W. 2450. 

Grass Owl near Broome. — The Grass Owl ( Tyto longimembris) has rarely 
been recorded in Western Australia. The following observation is therefore 
worthy of note. 

During August and September 1981 I participated on a wader excursion in 
North-western Australia. While not engaged on the special project we were 
able to do bird watching. Under the leadership of Roger Jaensch some party 
members were fortunate to observe approximately 16 kms south-east from 
Broome, on 1 September a Grass Owl The locality was an extensive short 
grass savanah through which the party proceeded in a widely spaced line. We 
flushed one bird. 

It appeared to be a light coloured owl with varying shades of brown and had 
long dangling legs. The owl disappeared into an adjacent open bushland from 
where it was flushed a second time, again from the ground. The bird seemed to 
be a quite competent daylight flier 

Soon after we continued our search in a similar manner and succeeded in 
flushing a second owl which flew off into the bushland. A party member, who 
trailed somewhat behind, noted the point of alightment and discovered the 
bird's roost. It consisted of a cavelike, yet open structure about 300 x 500 mm in 
some closely growing grass tufts. Thegrass, generally 0.5 m high, appeared to 
hang over in a canopy fashion. At least 20 pellets of approximately 25 x 50 mm 
plus feathers were collected and the former submitted to the W.A. Museum for 
identification. 

— OTTO MUELLER, 7 Hamer Avenue, Wembley Downs 6019. 
[A detailed report of this sighting will be published by R. Jaensch in a future issue - Ed.] 
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rONSTRUCTION OF A TWENTY-FOUR HOUR ACTIVITY BUDGET FOR 
PACIFIC BLACK DUCK BY MEANS OF NIGHT VISION BINOCULARS 

rv HUGO BEKLE, Department of Geography, University of Western Australia, 
Nedlands, 6009. 

ABSTRACT 

Night vision binoculars were used on 5 and 6 April. 1982 to record the nocturnal behaviour 
0 f a small population of Pacific Black Duck, Anas superciliosa, near Perth, Western 
Australia. Four classes of activities (comfort movements, loafing, feeding and swimming) 
we re investigated over a complete daily cycle. Most time was devoted to feeding, and 
Uucks were found to feed intensively during the night. 

Behavioural studies of water fowl in Australia have been limited to daytime. 
Results from northern Queensland on Grey Teal Anas gibberifrons (Lavery, 
1972), and from Victoria on Pacific Black Duck, Chestnut Teal A. castanea and 
Grey Teal (Norman et a/., 1979) have shown an increase in feeding towards 
SLJ nset, butnight feeding had remained unconfirmed. This is mostly due to the 
lack of accurate observations at night. An attempt in New Zealand to 
investigate night feeding by Brown Teal A. aucklandica chlorotis was 
unsuccessful because the birds were disturbed by the use of a flashlight; 
however, some individuals were reported to feed at night (Weller, 1974). 
Activity budget studies on the European Green-winged Teal A. crecca 
carolinensis and Pintail A. acuta in North America (Tamisier, 1976), showed 
that feeding was insignificant during the day, when these species flocked in 
large concentrations on resting areas where they were mostly observed 
sleeping, preening and swimming. In the evening the whole population of the 
resting area dispersed, and ducks flew off in separate groups to their nocturnal 
feeding grounds. 

Tamisier (1972) commenced using night vision aids (an infra-red telescope) in 
about 1968 for observations of nocturnal feeding by Teal in the Camargue, 
France. Similar observations were reported from the U.S.A. in the same year 
(Swanson and Sargeant, 1972). All common species of ducks breeding in the 
praties of North Dakota were observed, for the period June to September, to 
feed at night. Most recently, Pedroli (1982) described the activities of Tufted 
Ducks Aythya fuligula wintering in Switzerland; nocturnal observations 
(including feeding) were collected during 1977-78 using a night vision scope. 
However, the importance of this work and the availability of night vision aids 
for nocturnal studies appear to have been largely overlooked. Behavioural 
studies of waterfowl are still concerned almost exclusively with diurnal 
patterns of activity, and the extent of night feeding has not been adequatley 
determined (Dwyer, 1975; Skead, 1977; Norman et a/., 1979). 

The aim of this study was to establish the existence of night feeding in an 
Australian species of Anas, to quantify its nocturnal activities and incorporate 
them into an overall time budget. Observations were made on Pacific Black 
Duck at a small unnamed wetland (about 0.5 ha), 7 kilometres north-east of 
Perth at 31°55'S, 115°54'E. It is artificially maintained and functions as a 
drainage compensating basin. This area was selected because it supported 
only a small number of ducks which were easily detected, enabling systematic 
nocturnal observations to be made. The activities of Pacific Black Duck were 
studied over a period of 25.5 hours between 0600 hours on 5 April and 0730 
hours on 6 April 1982. Sunset ocurred at 1808 hours and sunrise at 0630 hours. 
Observations were made over a few minutes every half hour using 10 x 50 
binoculars during daylight, and night vision binoculars during darkness. 
These passive binoculars (type PB405) were on loan from the Western 
Australian Department of Agriculture. Its operation is passive: objects can be 
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observed even in the darkest night, without any artificial illumination. Battery- 
powered and self-contained, they electronically intensify ambient light so that 
the total light gain achieved is in excess of 15,000 times. 

Duck activities were assigned to one of four categories: feeding, loafing 
(resting and sleeping), comfort movements (preening and bathing) and 
swimming. The activities recorded during the 52 counts and incorporating 525 
actions of individuals are summarised in Fig. 1. Several major trends were 
apparent. Feeding (14 hrs) and loafing (5 hrs) occupied the greater part of a 
24-hour period, much more than the total time spent swimming (3 hrs), and 
comfort movements (a total of only 2 hrs). Most daytime feeding took place in 
the first few hours after sunrise, decreased thereafter, to recommence in the 
mid afternoon, and continued to increase towards sunset. During the day the 
main feeding methods, in descending order of importance, included: 
swimming with head and neck submerged, upending, and pecking at food on 
water or land. Ducks were recorded feeding on the grassy banks in the 
morning, and stripping seeds from sedges (Lepidosperma longitudinale) 
growing along the periphery of the wetland. Later in the day and at night, 
feeding was limited to the muddy margins and open water. 


SUNRISE SUNSET SUNRISE 



Figure 1. Activities of Pacific Black Duck observed at unnamed wetland (31°55'S. 
115°54'E) during a period of 25.5 hours. 

Table 1 shows that approximately 2 thirds of the total feeding time was during 
the night. Nocturnal feeding appeared to peak between sunset and just after 
midnight, but some feeding was observed at all hours. On the night of the 
observations, the moon was three days short of full, rising at about 1630 hours 
and setting at about 0400 hours (when nocturnal feeding was at a minimum). 
As little evidence of benthic vegetation could be found, ducks apparently 
concentrated on invertebrates either on the water's surface or on the bottom. 
Nocturnal feeding behaviour varied between swimming slowly with bill under 
the water dredging the muds and occasionally filtering or chasing surface 
insects. The fact that 57.7% of a 24 hour period was occupied with feeding can 
be at least partly explained by the paucity of aquatic plants and that 
invertebrates are collected less economically, requiring more active and 
prolonged feeding. 

Loafing, the second most common activity, and comfort movements consist of 
leisurely actions demanding little energy compared to feeding or swimming. 
Both classes of activities occupy a greater proportion of the day than the night, 
particularly comfort movements (65.9% of the day). The number of Pacific 
Black Duck loafing increased after sunrise, with most birds resting in the 1200 
to 1400 hour period. Low levels of loafing were maintained throughout the 
afternoon and into the night, until another smaller peak was observed between 
0200 and 0530 hours. Most ducks spent the day loafing on the grassy verge 
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Activity Class 

Day 

Night 

feeding 

36.5 

63.5 

loafing 

55.3 

44.7 

swimming 

46.8 

53.2 

comfort 

65.9 

34.1 


Table 1. Percentage of each activity divided between day and night. 

under the shade of Willow trees, but at night they remained partially or 
completely surrounded by water, selecting either the mud banks at the water’s 
edge or floating on the open water. Feather maintenance occurred at low 
levels throughout the day and night, but intensive preening was observed 
mostly between 0900 and 1000 hours. This period devoted mainly to comfort 
movements provided restoration of feather condition after extended hours of 
feeding during the night and in the early daylight hours. Swimming was 
recorded at similar levels during the day and night (Table 1), although a 
marginal increase occurred at night, suggesting that general activity levels 
were higher. 

Use of image-intensifying passive binoculars for nocturnal observation can 
extend the study of bird behaviour to the whole of a 24-nour cycle. Use of this 
technique provides a new insight into the feeding ecology of Pacific Black 
Duck and may be appropriate for other species. 
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THE RESULTS OF A BREEDING PROGRAMME FOR THE NOISY SCRUB- 
BIRD (ATRICHORNIS CLAMOSUS) IN CAPTIVITY. 

By G.T. SMITH, C.A. NICHOLLS, L.A. MOORE and H. DAVIS, CSIRO, Division 
of Wildlife and Rangelands Research, Clayton Road, Helena Valley, W.A. 

INTRODUCTION 

Many techniques have been devised to aid the survival of rare and endangered 
birds (Temple 1977), one of which, captive propagation, often being 
considered a last resort (Conway 1977). While our attempts to breed the Noisy 
Scrub-bird in captivity were not a last resort, they were designed to provide the 
techniques and identify the problems, should such a move be necessary. 
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The background to the study lies in the rediscovery of the Noisy Scrub-bird in 
1961 (Webster 1962) and the subsequent request to CSIRO by the Western 
Australian Department of Fisheries and Wildlife to undertake a study of the 
bird’s ecology. The initial census of the population in 1970 indicated that there 
were 43 breeding pairs, which had increased to 44 in 1971. These data 
indicated a decline in the population since 1968 when there were thought to be 
about 50 breeding pairs (Smith and Forrester 1981). This apparent decline 
suggested the need to start planning to breed the species in captivity, as one 
potential method of ensuring its survival. Althought the population continued 
to increase slowly in the following years (Smith and Forrester 1981). the 
programme was continued because a small isolated population is always at 
risk, and a knowledge of the techniques of captive propagation may be needed 
in the future. 

METHODS 

In 1973a large aviary (25m x8m x3m) was constructed and early in 1974itwas 
planted with trees, shrubs and rushes, in an attempt to recreate a cross section 
of a scrub-bird territory. By 1976 the plants had grown enough to make the 
aviary suitable for scrub-birds. In addition we placed a one metre high strip of 
asbestos sheeting around the bottom of the outside of the aviary, and covered 
the rest with 50% and 80% Sarlon shade cloth. These features helped to create 
a light regime in the aviary that was similar to the bird's habitat and also 
reduced the wind. We considered that our best chance of breeding the birds 
would be from nestlings, collected just prior to fledging, and then hand-reared 
to a stage when they could fend for themselves. In August 1975 a 16 day-old 
chick was collected in her nest at Two Peoples Bay and taken to Perth where it 
was hand-reared by one of us (C.A.N.). When the nestling was 90 days old it 
was placed in a small holding aviary (3.5m x 2m x 2m) that had been planted 
with trees and shrubs. In August 1976 two female (19and 17 days old) and one 
male (18 days old) nestlings were collected and taken to Perth where they were 
hand-reared as for the first nestling by C.A.N. The first female collected (Nob) 
was placed in the large aviary in November 1976, and the other two females 
(Red and Green) in January 1977 after spending six weeks in the holding 
aviary. The male was placed in the large aviary in May 1977. 

In June 1976 Nob built a nest and laid an egg which was replaced with a fertile 
egg from Two Peoples Bay The nestling hatched in July but died after six 
days. The cause of death was unknown. The nestling had been growing 
slowly, but within the range of growth rates for nestlings in the wild. At five 
days old it was seen to void loose faeces, and had become unresponsive to 
touch. As soon as the chick was hatched Nob reduced her intake of the 
artificial diet (Table 1) which had formed the bulk of her food until then She 
also reduced her intake of the live food that we regularly provided (termites, 
mealworms and blowfly pupae and larvae), and compensated by eating some 
of the various live invertebrates that were collected especially for the chick. 
This experience indicated that if we were to rear scrub-birds we would need 
large numbers of a variety of insects for both the females and nestlings. We 
started a programme to produce large numbers of crickets, (Teleogryllus 
oceanicus), cockroaches ( Periplaneta americana), slaters (unidentified local 
species), earwigs (unidentified local species), mealworms (Tenebrio molitor) 
and potato moth pupae ( Phthorimaea operculella ), and also the production 
and storage of large numbers of blowfly ( Lucilia spp.) larvae and pupae. 
Additional live insects were obtained from an insect trap that was operated 
every night. 


24 parts minced lean meat (lamb or beef) 

6 " wheat germ 

6 " egg and biscuit mix 

4 ” whole egg powder 

4 ” dried fish food (Daphnia, mosquito larvae) 

1 " multi-vitamin and mineral powder 

1 " ground charcoal and oyster shell 

1 " yeast extract 

The ingredients were mixed and made into small cylindrical pellets approximately 10mm 
x 4mm. 


Table 1 . The number of parts by volume of the ingredients of the artificial diet. 
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In April each year large quantities of rush (Lepidosperma sp.) and shrub 
cuttings were collected at Two Peoples Bay to construct nesting sites and 
provide nesting material. In addition, quantities of litter were collected and 
placed near the nest sites to provide additional food forthe birds. In the period 
1977 to 1979 this process was repeated in July to revamp the nest sites. 

In May 1977, when the male was transferred to the large aviary he was still in 
immature plumage and had only just started to develop his territorial song. By 
June he had a short territorial song. During the summer of 1977/78 he moulted 
into full adult plumage and had by this time developed a full territorial song. 
The females are capable of breeding in their first year (Smith 1979), although 
they do not acquire adult plumage until their second year. 

RESULTS 

Breeding records for all females from 1976 to 1980 are shown in Figure 1. 

I 1977 

In 1977 five nesting sites with adjacent feeding areas were constructed around 
the aviary. All birds had free access to all parts of the aviary. There was a 
considerable amount of aggressive behaviour between the male and the 
females, and between the females, who all nested late and laid infertile eggs. 
During the summer of 1977/78 fewer aggressive interactions were seen 
between the male and Red and Green, and, on a number of occasions in the 
following months he was seen to feed both birds. Nob, on the other hand kept 
well away from the male, and the other females. 

II 1978 

In June 1978 Red laid an infertile egg. Although the male was in adult plumage 
we were not sure if he was reproductively mature. In an attempt to stimulate 
him, we replayed recordings of three males from Two Peoples Bay from 0700- 
1000 hours and 1430-1730 hours each day from the start of August. This was 
just before Red had finished her second nest and Green, her first nest. The 
attempt was apparently unsuccessful as both females laid infertile eggs. Nob 
started a nest in May, but abandoned it after two days and made no further 
attempt to nest. 

Our experience during the 1977 and 1978 breeding seasons had shown that 
although the aviary was large and planted thickly with trees and shrubs, with 
the nesting and feeding sites well separated, there was still a considerable 
amount of aggressive behaviour between all the birds. Probably, this 
behaviour was the cause of the late start to nesting in 1977 and to a lesser 
extent iri 1978 when there were fewer aggressive encounters. The close 
proximity of another bird interrupted at least one copulation attempt, although 
it is likely that the male was still reproductively immature. 

HI 1979 

Before the breeding season in 1979 we attempted to overcome the aggressive 
behaviour between the birds, by placing the females in separate 
compartments within the aviary. Red was placed in one 8m x 4.5m in one 
corner of the aviary, and Nob and Green had adjacent compartments (5m x 
4m) at the opposite end of the aviary (Fig. 2). Each compartment had a nesting 
and feeding site and some shrubs to provide cover. To stimulate the male, the 
territorial songs of two males were played each day from 0600-0900 hours and 
from 1500-1800 hours from opposite sides of the aviary. The male was given 
access to the female after she had finished building her nest, (the single egg is 
laid 7 to 12 days later, Smith and Robinson 1976) and was excluded from the 
compartment after the egg was laid. 

Both Green and Red laid fertile eggs. Red's egg was found some four metres 
from the nest shortly before it was due to hatch and Green’s egg, at a similar 
stage of development was found in the nest with half the shell removed. These 
losses were thought to be caused by mice {Mus musculus). 

Both Red and Green started second nests and the male was given access to 
both compartments at the same time, even though Green had not finished her 
nest. We did this because Green appeared very agitated and anxious to get out 
of her compartment. She promptly abandoned her nest and built another in 
Red’s compartment. Both laid infertile eggs. 

Nob lined her nest three times and it was not until 53 days after she started her 
nest that the egg was laid. The nestling hatched after 31 days of incubation 
(36-38 in the wild, Smith and Robinson 1976). It was a runt with no down and 
died the same day. Nob started her second nest two days after the nestling 
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gure 1. Breeding recordsforthree female Noisy Scrub-birdsin captivity at Helena Valley, Perth, W.A.<neststart,>nestfinished,<nestabandoned. D, chickdied; E.egg 
id; H, chick hatched; mump period of time when male had access to a female. 

infertile egg replaced by fertile egg. 2. second nest relined. 3. egg removed. 4. nest relined three times. 
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Figure 2. Plan of the aviary in 1979 and 1980. Compartment used by: 1 - Red in 1979 and 
1980.2- Nob in 1979 and 1980. 3 - Green in 1979 and Noblet in 1980. 4 - Green in 1980.5- 
Tunnel connecting compartments one and two in 1980. F, feeding area. N, nesting area. 
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died and laid her second egg 13 days later. The female nestling (Noblet) 
hatched after 30 days incubation. Although the nestling’s growth rate was 
slower than wild nestlings, it was healthy and active and fledged at 26 days old 
when its weight was at the lower end of the range for wild female nestlings 
(Smith, unpublished data). Nob continued tofeedthechickafterfledgingwith 
decreasing frequency until it was weaned at the start of March 1980. At this 
stage it was the same size as its mother at the same age. 

IV 1980 

In 1980, Red and Nob were placed in their compartments and Noblet was 
placed in Green’s compartment. Green was given access to the rest of the 
aviary with the male. By the end of May, Nob and Red were building nests, but 
Green showed no sign of starting to build and we therefore placed her’in a 
compartment (4m x 3m) next to Nob’s (Fig. 2). 

When Red's compartment was opened, after she had finished her nest, she 
abandoned it and made two half-completed nests in the male's area. Shortly 
after she had made the fourth start, a broken egg was found in her 
compartment. At this stage Nob and Green were also out of their 
compartments. A week later all the females were placed in their compartments 
again and all had finished nests by the end of July. Red’s compartment was 
opened first, followed two days later by Green’s, and Nob’s a further two days 
later. Green laid a fertile egg which hatched after 33 days of incubation. The 
chick died at 16 days old after showing symptoms of severe rickets for about 
three days. Nob laid an infertile egg two days after being given access to the 
male. Obviously, access was given too late. Red abandoned her nest and built 
another in the male compartment, where she laid and hatched a nestling after 
32 days incubation. This chick also died at 16 days old, apparently of rickets. 
An autopsy on the chick indicated that calcium deficiency was the most likely 
cause of death (D. Pass, pers. comm.). When Red had laid her egg, the male 
was put in her compartment and given access, via a tunnel of plastic mesh 
(40cm wide and 40cm high), to Nob who had by this time built another nest. 
Her egg was infertile. Locking up the male in the compartment caused him to 
stop singing and presumably to go off breeding condition. 

Noblet made no attempt to breed and was extremely secretive, behaving in 
fact, like a wild bird. Her diet was live insects, she rarely, if ever, took any of the 
artificial diet. 

DISCUSSION 

Whilst this was a part-time project with a restricted budget, we have shown that 
it is possible to maintain scrub-birds in a healthy condition for at least five 
years. Also, that it is possible to create the right environment for them to breed 
However, the study highlighted two major problems, one dietary and the other 
concerned with management of the aviary. Our artificial food, plus live insects 
was adequate to rear healthy birds and to maintain the adults in good health 
for four to five years. Both Red and Green lost their 1980 chick from a 
calcium/phosphorus/vitamin Da deficiency, and both have had thin egg shells. 
Nob, on the other hand has not had these problems. The major reason for this 
difference would appear to be in the slight differences in feeding during early 
life. Nob. during the hand rearing phase, was given more artificial diet than 
either Green or Red. and in 1976, when she was in the holding cage her main 
food item was the artificial diet. She has continued to take the artificial diet. On 
the other hand, Red and Green were given far more live food after they were 
reared and would rarely take the artificial diet after 1977. In addition, Nob was 
more aggressive while nesting and probably less affected by our activities in 
the cage. She also took novel food items more readily. The first sign of thin egg 
shells was Red's second egg in 1978. In 1979, all four eggs produced by Red 
and Green had thin egg shells despite increasing the vitamin and mineral 
supplements in the insect food. Prior to the 1980 breeding season, we reduced 
the amount of live food in an attempt to force the females to take more artificial 
diet. We also attempted to further increase the calcium, phosphorus, and 
vitamin Di content in our insects by increasing the amount of these 
ingredients in their food. In the week prior to feeding the insects to the birds 
the amount of these ingredients in the insects' food was further increased in 
the hope that even if they did not absorb them at least some would be in their 
intestines when the birds ate them. All the birds refused to take insects coated 
with minerals and vitamin powder. We did not find Green or Red's egg shell in 
1980, but presumably they were adequate since they hatched successfully 
The growth rate of both chicks was comparable with Noblet’s, but both died of 
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calcium/phosphorus/vitamin D 3 deficiency. One solution to the problem 
would be to ensure that the females are kept on a diet of mainly artificial food, 
with the amount of live insects kept to a minimum, even when the nestlings 
have hatched. This does not solve the problem for those females reared in 
captivity, unless they are removed from the nest and hand-reared. Obviously 
more research needs to be done on providing insects that will give the birds an 
adequate and balanced diet. 

The other problem relates to the management of the aviary. Clearly, three 
females and one male in an aviary makes it difficult to give the male access to 
one female at a time. Larger and better designed aviaries with no more than 
two females per male would make the management easier. Removal of some 
nests would prevent the synchrony which meant that females required the 
male at the same time. 

While these are difficult problems, they are not insurmountable, provided that 
any future worker who attempts to breed these birds is aware of the high 
labour requirement necessary and is given sufficient funding. 

The project ended in March 1981 when the birds were given to private 
aviculturalists. 
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PSYLLIDS AND MEAT ANTS ON THE TREE ALBIZIA LOPHANTHA 

By BYRON LAMONT, School of Biology, W.A. Institute of Technology, 
Bentley, Western Australia 6102. 

Inspection of an isolated plant of Albizia lophantha (family Mimosaceae) 
about 3 m high, at Pallinup River, 13 km NW of Groper and 106 km NE of 
Albany, showed it to be covered in meat ants, Iridomyrmex purpureus, Fig. 1. 
Of the total population of 13 A. lophantha plants examined on December 5, 
1982, three trees exhibited this massive ant invasion. Closer inspection 
showed an even greater abundance of minute orange eggs (400 urn long, 200 
urn wide, Fig. 2), especially in the grooves running along the stems and leaf 
petioles. These were accompanied by many free-living nymphs at various 
stages, their rejected exoskeletons (exuviae) and fewer winged adults, 3-4 mm 
long. These insects proved to be psyllids (Hemiptera), possibly belonging to 
two unnamed species of Psylla, which are usually very host specific (see 
references). 
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Figure 1. Typical branches of Albizia lophantha covered in Iridomyrmex purpureas 
(about 9 mm long) at Pallinup River, southwestern Australia. 



Figure 2. Scanning electron micrograph of eggs and nymphs of psyllids on petiole of A 
lophantha which were tended by the ants. Scale = 1 mm. 


The ants appeared to be tending the sap-sucking psyllid nymphs for 
honeydew and ignored the adults. There was no evide. ice of predation by the 
ants on the psyllids. The three host plants were among the healthiest in the 
population and may have possessed sufficient sap to maintain the large 
populations of psyllids. The pugnacious ants may in turn have given the plant 
greater protection from more serious pests, such as wood borers which were 
evident in some trees. Some plants also had limited numbers of meat ants 
visiting the extrafloral nectaries on their petioles, which is well-established as 
an antiherbivore device. I have not previously seen this association on Albizia 
lophantha , and this appears to be a new genus record of psyllid host, although 
the presence of psyllids is well-known on the related genus Acacia in eastern 
Australia (see references). It is rare to find a plant so completely covered in 
aggressive ants and it would be of interest to know if the detrimental effects of 
the psyllids on the plant are outweighed by the predatory behaviour by the 
ants towards phytophagous insects. 
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A SERENDIPITOUS AGE ESTIMATION OF A LIZARD, TILIQUA RUGOSA 
(LACERTILIA: SCINCIDAE). 

By ROBERT HOLMES and ALAN LIGHT, Department of Physiology, 
University of Western Australia, Nedlands, W.A. 6009. 

SUMMARY 

A chance finding of compacted plugs of sloughed skin layers in the external ear canals of 
a T. rugosa specimen, enabled the minimum age of the animal to be estimated at twenty 
years. 

INTRODUCTION 

The bobtail, Tiliqua rugosa (Gray, 1825) has for some time been a popular 
animal for both physiological and ecological studies since it is large, docile 
and is easily found in a wide range of habitats across most of temperate 
Australia (Cogger, 1979). Although aspects of its natural history are emerging 
(Bull, 1978; Satrawaha and Bull, 1981), little is known of its longevity, a critical 
factor in the adaptive strategy of any species. Through chance we have been 
able to estimate the age of one large male at a minimum of twenty years. This 
was predicted In Bustard’s (1970) observation that T. rugosa has a potential 
for long life span in view of the low reproductive rate of commonly two young 
per year. Bustard’s observation is substantiated if one assumes the species to 
be K-selected as reviewed and discussed by Congdon et al. (1982), pp. 241- 
242. 

METHODS AND RESULTS 

In the course of our work on the auditory physiology of T. rugosa, theexternal 
ear canals were routinely cleared of parasites and any other obstructions. 
Commonly, a few layers of previously sloughed skin remained in the external 
auditory meatus. These were in the shape of a sock, the expanded end being a 
cast of the expansion of the external ear canal proximal to the tympanum. We 
were surprised to find one animal with both ears completely blocked by 
compacted skin layers. Once these plugs had been removed, it was obvious 
that the animal was unusual in that the diameter of the external ear canal was 
very small in relation to the space next to the tympanum, thus sloughed skin 
could not have been removed naturally unless it had disintegrated. One of the 
plugs was examined under a dissecting microscope and approximately 
fourteen distinct layers were counted before the individual layers began to 
crumble. The remaining plug was wax embedded, sectioned in 8 jjm slices, 
mounted and stained with toluldine blue. Examination of the layers revealed 
differential stain affinities within each layer of skin. Pale green sub-layers that 
appeared as a light grey in the outer layers in Fig. 1 were repeated in each skin 
layer and aided in identifying the individual layers of skin. Fig. 1 is a 
photographic montage of one section where all layers could be counted. 
However, we had to examine serial sections before and after that shown in Fig. 
1 to confirm the continuity of layers. In all, 19 layers were counted. 

DISCUSSION 

Over the previous four years we have held up to thirty animals at a time in open 
pens. These have regularly sloughed skin in mid to late summer and have 
produced live progeny in early autumn. The reproductive pattern has also 
been observed by Bourne (1980) and the sloughing cycle by Bull (1978). 
Bamford (1980) observed that the young born in autumn first shed theirskin in 
the following summer. The plugs were removed from the animal in question in 
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Figure 1. A photographic montage of one section of a compacted skin layer plug, 
retrieved from the auditoty meatus, that contained all layers that were counted. The 
centre of the plug (C) is indicated and the layers are grouped by lines at right angles to the 
layers. The numbers denote the count of layers in each group. Differential stain affinities 
in each layer made definition of each layer easier. The lighter green stain that was 
repeated in each layer can be seen as a light grey between the outer layers. 


October 1981 and it subsequently sloughed its skin in February 1982. 
Assuming that all skin layers shed since birth had been retained in the plugs 
and that it had sloughed its skin once per year, this would have given a 
minimum age estimate of 20 years in 1982. The weight of the animal varied 
between 535 and 617 grams for the year it was in captivity and it had a snout to 
vent length of 310 mm. Although the animal was a large specimen, we have 
recorded males weighing up to 830 grams (it is not unusual for pregnant 
females to exceed 700 grams). If these animals grow throughout life (Porter, 
1972) it would be reasonable to assume the larger animals to be well in excess 
of twenty years, since growth rate slows with age (see review by Andrews 
1982, pp. 277-280). 
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NOTES ON BLADDERWORTS (UTRICULARIA SPECIES) IN LAKE 
JANDABUP (WANNEROO, WESTERN AUSTRALIA) WITH A DESCRIPTION 
OF UTRICULARIA DICHOTOMA 

By I.R. LANTZKE, Western Australian College of Advanced Education. 

INTRODUCTION 

Lake Jandabup is situated about 4 km north-east of Wanneroo town centre 
close to the western side of the Gnangara water extraction bore area. For this 
reason it is likely to be a guide to the effects of water extraction from the 
Gnangara Mound (Allen, 1981; System 6 Study Report, 1981). The major plant 
communities of the lake have been reported by How (1978) and consist of 
approximately concentric bands of rushes and sedges around most of the 
periphery of the normally wet area. However, as can be seen from Figure 1, 
there is a break in the belt at the south-east corner where an area of bare sandy 
soil is exposed and there are only widely spaced clumps of emergent 
vegetation. 

In this small area occur three species of bladderworts ( Utricularia , Family 
Lentibulariaceae). These carnivorous plants although uncommon in the lakes 
of the Perth Metropolitan Area, occur in scattered wetlands of Australia and 
are well described by Erickson (1968). 



11 5* 


Figure 1. South-east corner of Lake Jandabup, (after 1978 Lands Dept, air photo). 
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SPECIES OBSERVED 

The species observed were Utricularia volubilis R. Br., a reasonably common 
south-west species; the yellow flowered U. biflora Lamarck, first observed in 
Lake Jandabup by Dr. N. Marchant in 1976 and otherwise known from eastern 
North America (Mr. P. Taylor pers. comm.); and the smaller U. dichotoma 
Labill. Voucher specimens of each have been lodged with the W.A. Herbarium: 
(U. volubilis, IRL32; U. biflora, IRL33; U. dichotoma, IRL34). The identification 
of U. dichotoma was kindly supplied by Mr. P. Taylor (Royal Botanic Gardens, 
Kew.). 

Because U. dichotoma is such a variable plant this species was difficult to 
identify. A description of U. dichotoma is therefore included below. Whereas 
the specimens described by Erickson (1968) had flowers "opposite in 1 or 2 
pairs, or whorls of 3 at the end of the stem, rarely reduced to a single terminal 
flower," the population observed at Lake Jandabup had a large proportion of 
solitary flowers. (A count in December 1980 of 4 random 25cm x 25cm 
quadrats gave 46 solitary flowers and 7 double flowers). 

At Lake Jandabup I have seen U. volubilis flowering sparsely during November 
or December in 1976, 1980 and 1981, among Baumea juncea and twining up 
their shoots. Unlike many Utricularia, this species does not appear to need a 
falling water level to flower, (Erickson, 1968). 

Utricularia biflora does appear to need a falling water level to flower and I have 
always found it flowering in very shallow water (less than 2 cm) or in the "mud", 
usually intertwined with a Crassula sp. also growing in the wet peaty soil at that 
time. A sample of U. biflora has grown steadily in a laboratory aquarium since 
1979, but has not flowered. However the aquarium only receives southern light 
and a constant water level is maintained. 

Most frequently U. biflora was observed flowering near the shore edge 
amongst fringing rushes {Baumea juncea), but flowering specimens were also 
found nearer the open lake, close to the outer margin of B. articulata. On one 
occasion (9 January, 1980) a flowering specimen was found at the edge of the 
main lake, north of the sand spit. 

In view of the sensitivity of the region under discussion to changes in the water 
table, it should be recorded that while I have seen U. biflora in flower in 
November-December in 1976,1977 and 1979,1 did not see any flowers in 1980 
or 1981, and only one small piece of vegetative material of the species in 
October 1981 in the shallow open water, whereas in the years when the species 
flowered, pieces of the plant were plentiful in the south-east portion of the 
lake, caught against the stems or rushes. 

Utricularia dichotoma has previously been recorded in W.A. only from east of 
Esperance (Marchant and Keighery, 1979) and the Stirling Range region (Mr. 
P. Taylor, pers. comm.). I have seen this species flowering from November to 
March in 1980, 1981 and 1982, always on the open stretch of sand. 

The flowers follow the falling water level, with a beltof thesmall purple flowers 
in an area 1-2m uphill from the water level, while further uphill the plants 
develop small (ca 1mm diameter) round seed capsules and still further uphill 
the shoots die and break off. 

The close proximity of all three species suggests that the combination of 
position, shape, sparse vegetation of the area, the common south-west and 
east winds of the region, and the gentle slope of the lake bed, are all important 
in providing a relatively large area of winter inundation where floating 
branches of U. biflora and U. volubilis can become trapped, while the long 
slope of open sandy peat is important as the habitat for U. dichotoma. 

The occurrence of U. biflora and U. dichotoma so far from their previously 
known ranges is of some interest. U. biflora may be an aquarium escape, or it 
might have been introduced by a migratory bird. The Lake is visited by a 
number of birds (Storr, et al. 1978) including the trans-equatorial migratory 
Greenshank, Sharp-tailed Sandpiper and the White-winged Black Tern, which 
breed in the northern hemisphere. However, there are no published references 
for birds migrating to Western Australia from eastern North America, and it 
seems highly unlikely that seeds or vegetative matter would survive during the 
time taken for a trans-equatorial migration. 

Utricularia dichotoma could, in principle, have been spread by water birds, as 
their summer migration to the remaining coastal wetlands is well known 
(Riggert, 1976). For example, the Grey Teal is particularly nomadic (Slater, 
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1970) and was reported in varying numbers at Lake Jandabup by Storr et al.’ 
(1978). On the other hand this Utricularia species may have been at Lake 
Jandabup a long time (but unreported) as it is only noticeable when it flowers, 
and it has a small flower, difficult to notice even when one knows it is present. 
At the time of Marchant’s survey of the lake (4 December, 1976) the sand spit 
where it flowers was under 30-40cm of water, and there would have been no 
sign of the species. 

Description of Utricularia dlchotoma from Lake Jandabup 

Plant growing submerged in water, or on damp sand, anchored in the sand. 
Leaves basal, linear and pointed, up to 12mm long, expanded to a 1mm wide 
blade, accompanied by threadlike stems, some of them bearing bladders. 
Bladders large (1 -1.5mm diameter). Bracts, 3 in whorl, shortly spurred. Scapes 
1-1.5mm diameter, 80-140mm tall, bearing one or two terminal flowers. 
Flowers purple on short pedicles (3-5mm). Calyx lobes ovate. Upper corolla 
lobe small (1-2mm), purple, contracted at base, and a shortly 2 lobed. Lower 
lip broad (5-10mm across) and entire. Palate yellow, prominant. Spur shorter 
than lower lip. Habitat: open sand bank and shallow water (10-15mm depth) on 
SE edge of Lake Jandabup. Flowers after water level recedes, December to 
March. 
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BALLISTOCHORY (EXPLOSIVE SEED DISPERSAL) IN BAXTERIA R. BR. 
(XANTHORRHOEACEAE) 

By G.J. KEIGHERY, Kings Park and Botanic Gardens, West Perth, Western 

Australia. 

ABSTRACT 

Baxteria australia is unique amongst the Western Australian Xanthorrhoeaceae in having 
active ballistochory as a seed dispersal mechanism. 

INTRODUCTION 

Baxteria R. Br. is a monotypic genus endemic to southern Western Australia. 
It’s taxonomic placement is obscure, and although currently placed in the 
Xanthorrhoeaceae, it does not appear closely related to any other genus 
placed in this family, nor to any genus in the Liliaceae. The sole species has 
recently been considered as forming a separate family (Chanda and Ghosh, 
1976), however for purposes of this paper it is retained in the 
Xanthorrhoeaceae. 
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Figure 1: Perianth of Baxteria australis 

A: T.S. of tepal near tip (* adaxial surface - outer). 

B: T.S of tepal near Mid point (* adaxial surface). 

C: Tepal showing colour and stamen. 

D: Side view of stamen, showing degree of fusion to tepal. 


DISTRIBUTION 

Baxteria australis R. Br. is found in the lower southern coastal regions of 
Western Australia, between Capel and Albany (Keighery, 1981). Within this 
region Baxteria occurs on low lying, generally grey or black peaty sands, 
which are frequently water logged in winter. Although occasional populations 
can be located on higher grey sandy soils in surrounding Jarrah/Marri forest. 
Associated vegetation types (after Smith, 1972) are sedgelands, with plants 
also found in surrounding low or low open woodlands (Banksia Jarrah/Marri 
or Jarrah/Banksia). Frequently one finds other members of the 
Xanthorrhoeaceae ( Dasypogon, Kingia and Xanthorrhoea) in the same 
habitat. 

This region receives over 1000mm of rain per year and has a growing season of 
7-8 months. Despite its apparent xerophytic nature, Baxteria is confined to the 
highest rainfall region of southern Western Australia. 

FLOWERING 

Flowering commences in November and extends to January (occasional 
plants in flowercan be located in February). One to eight individual flowers are 
borne per tussock, in the axils of the leaves (flowers are considerably shorter 
than the leaves). Flowering is considerably enhanced and synchronised 
following fire. 

The mature flower (Fig. 2a) is purple in colour (Fig. 1c). Each tepal is extremely 
rigid due to a large amount of sclerenchyma (Fig. la & b) which is unknown in 
any other Western Australian liliaceous flower. 

Flowers possess a sickly sweet musty odour (which has been likened to bad 
meat). Despite considerable study the pollinator remains elusive, but is likely 
to be a carrion fly. Usually only 1-2 flowers are open per tussock at any time 
during flowering. The flower is protandrous and remains receptive for several 
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Figure 2: Flower and Fruit of Baxteria australis 

A: Flower at anthesis with style protruding from centre of tepals, and surrounded by 
several bract like reduced leaves, scale bar = 5mm. 

B: The gynoecium (dotted circle indicates an ovule), scale bar = 5mm. 

C: Enlargement of stigma, showing pollen placement (dots). Pollen naturally placed in 
this position by dehiscence of anthers below stigma surface on inside of the three 
lobes. 

D: Ovule - centrally attached to placenta. 

E: Young fruit from above. 

F: 1 carpel of mature fruit. 

G: mature carpel just prior to release of endocarp plates. 

H: Release of plates catapulting seed out of carpel, (p = plate, o - central ovary wall.) 

I: mature dehisced fruit (p = plate). Tepals dry and twist, but points not as sharp as they 
appear here due to perspective. 
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days. Autogamy does not occur In the Albany population (Fig. 2b & c). Plants 
from Ruabon (near Busselton), however, are self fertile when manually selfed 
by their own pollen, (they are not autogamous). 

VEGETATIVE REPRODUCTION 

Spread is via a fire resistant rhizome, but it is very slow. The extent of 
vegetative reproduction is unknown but it is probably low. 

SEED DISPERSAL 

After pollination the flower remains intact. The tepals being held erect by the 
large amount of sclerenchyma, are further strengthened by the attached 
anther filaments (Fig. Id). Once dried the flower forms what could betermeda 
“botanical cannon”. The base remains attached to the ovary, which swells as 
the three seeds are formed. 

When the seeds are mature the fruit begins to dehisce at six places, i.e. both at 
the septa (the septa remaining attached to the axis) and in the middle of the 
locules (Fig. 2e - 6 of these or 2 per carpel). The mature seed rests upon two 
carpel wall plates (Fig. 2g) held in place by the central ovary wall. As drying 
and opening of the fruit proceeds, the tension on these plates increases until it 
is suddenly released as they are pulled from under the edge of the persistent 
septa and central axis of the ovary. The seed is catapulted up to a metre out of 
the clump by this method (Fig. 2h). 

Western Australian Liliaceae and Xanthorrhoeaceae have a wide variety of 
mechanisms of seed dispersal. Several are wind dispersed ( Calectasia , Borya 
and to a degree Xanthorrhoea, Kingia and Dasypogon), many by gravity 
(Agrostocrinum, Arthropodium, Bulbine, Burchardia, Chamaescilla, 
Chamaexeros, Laxmannia, Lomandra , Sowerbaea, Tricoryne and Wurmbea) 
or by a combination of ants (they produce an elaisome) and gravity 
( Hensmania , Johnsonia and Stawellia). Rarely succulent fruits are produced 
( Dianella , Stypandra) which are eaten by animals and the seeds dispersed in 
their droppings. 

Probably, other dispersal syndromes occur (e.g.: Acanthocarpus has spiny 
fruits which may attach to fur, but observations are lacking) and studies are 
needed on dispersal of any Australian plant by interested naturalists. 
However, Baxteria is unique in the Western Australian Liliaceae and 
Xanthorrhoeaceae in having active ballistochory (as defined by Fiji, 1972) as 
it’s sole means of seed dispersal. 

This observation adds another character to the already unique and isolated 
position of Baxteria, within the Liliflorae. 
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NOTES ON A RARE WESTERN AUSTRALIAN SPIDER CERYERDA SYMON 

(GNAPHOSIDAE) 

By G.H. LOWE, 11 Saw Drive, Darlington, W.A. 6070 

In September 1974 I noticed a small spider about 2 mm long on my bedroom 
wall in Darlington. Although quite small, thisspider was very conspicuous due 
to its rapid movements and spectacular colouration. During September, 
October and November 1974 several more of these spiders were seen. Their 
size gradually increased until a maximum body length of about 4 mm was 
reached in mid November. In November a male specimen was seen. 
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One or more of these spiders was seen at the same period of the year in 1975, 
1976 and 1977. In 1977 they appeared in the laundry at the back of the house 
and in 1978 in the out buildings at the rear. During mid 1978 the premises were 
treated for white ants and since that date I have seen no more of these spiders. 
They were never common, not more than three or four were seen each year. 
Preserved specimens have been presented to the Western Australian Museum. 

The spiders have been identified as a species of Ceryerda. This monotypic 
genus was described by Simon (1909). He described C. cursitans from 
Daydawn near Cue. Only one specimen, a juvenile, was collected by the 
Michaelson and Hartmeyer expedition to south-western Australia in i 905. The 
Darlington specimens possibly belong to an undescribed species. Since there 
are no references to the genus in the literature subsequent to Simon’s 
description this record of the spiders occurrence at Darlington is of interest. 
The upper surface of the spider is jet black with a large white patch covering 
about two thirds of the upper surface of the cephelothorax, starting just behind 
the posterior row if eyes. On the abdomen there is a large oak leaf shaped rose 
coloured patch, extending over most of its length which readily distinguishes 
it from other local Gnaphosidae. The legs have wide, white annulations. The 
posterior median eyes are bright green and shine like tiny emeralds. In general 
configuration these spiders resemble Lampona species. (Fig. 1). 



Figure 1. Male and female spiders of Ceryerda species, (photographs by G.H. Lowe). 


Adult males are slightly smaller than females, about 3.5 mm as against 4 mm, 
but their legs are a little longer. The colours of the males are a little paler than 
those of the female, more white on the legs and the red patch on the abdomen 
Is pale pink rather than rose red. The posterior median eyes are larger and 
more brilliant. Both male and female spiders are dove grey on the under side. 
These spiders run very rapidly, Simon’s name for them was well chosen. They 
appear to be able to see large objects at some distance, if they are moving, a 
distinct advantage for a spider which does at least part of its hunting in day 
light. When closely pursued, by the mouth of an open jar for instance, they 
begin to progress in a series of three or four jumps about 5-6 mm in length. The 
second or third jump often includes a change of direction so that the spider not 
only jumps, but also jinks. They are quite hard to catch. 
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FROM FIELD AND STUDY 


Notes on birds in south-eastern Western Australia — Three species of birds 
recorded while travelling in the southeast of the State are of interest as records 
in this region are scanty. Pink Cockatoo (Cacatua leadbeateri) 14 birds at 
Madura Pass on September 5, 1982. Black Kite (Milvus migrans) 1 bird about 
50 km east of Cocklebiddy and 1 about 40 km east of Cocklebiddy on 
September 5, 1982. Black-breasted Kite (Hamirostra melanosternon) 1 bird 
flying and then perched about 15 km north of Salmon Gums on November5, 
1982. 


P.A. BOURKE, East Maitland, N.S.W. 


Barn Swallows at Exmouth — At 1100 hours on September 20, 1982 my wife 
and I visited the prawn fishery at Exmouth. Our attention was caught 
immediately by a party of four swallows which seemed larger, heavier and 
darker then Welcome Swallows (Hirundo neoxena). Their dark upper breast 
band became obvious when we approached to within twenty metres and 
examined them more closely. Although I an familiar with the Barn Swallow 
(Hirundo rustica) overseas this was my first sighting in Australia. We had not 
seen them in the area the afternoon of the previous day. 

P.A. BOURKE, East Maitland, N.S.W. 

[The observation above is interesting because, with Carnarvon, it is only the second 
known locality south of Dampier. It is also the earliest monthly record, other records are 
from October onwards. — Ed.] 


Ravens harrying a Ring-tailed Possum — On September 8,1982, at Busselton 
the attention of my wife was drawn by our grandchildren to a commotion in the 
upper branches of a peppermint tree near the old fire engine. She called me 
over and I was surprised to see two Ravens harrying a Ring-tailed Possum. 
They hopped from nearby branches and pecked at the possum, thrashing their 
wings among the leaves and branchlets. Sometimes they launched attacks 
from above or the side, but mostly from below. I don’t know how long it had 
been going on but we watched for no more than 5 minutes. The possum made 
no aggressive movements but merely shifted around and about. The Ravens 
eventually flew away to another tree. 

HARRY SHUGG, Applecross, W.A. 


Masked Plovers near Perth — On 20 and 22 April, 1983 I observed two Masked 
Plovers feeding together in the grassy margin of a small swamp at the eastern 
edge of North Lake, 8km SEof Fremantle. Judging from their large wattles and 
mainly white necks, they belonged to the northern Australian race Vanellus 
miles miles. This, I believe, is the second sighting of the Masked Plover on the 
Swan Coastal Plain, the first being a bird collected by G.F. Mees and J.R. Ford 
at Jackadder Lake on 14 March 1959 (Ford, Emu 60, 1960: 58). 

—JEAN R. WHITE, Western Australian Museum. 


Boobook Owl on Rottnest Island - The only published sighting of the Boobook 
Owl (Ninox novaeseelandiae) on Rottnest Island is that of Glauert 
(Contributions to the fauna of Rottnest Island. No.1. Introduction and 
Vertebrates. J. Roy. Soc. W. Aust. 15, 1929: 37-46), who saw a bird in the 
settlement during August 1927. 

At 0745 hours on 14th May 1983, a Boobook Owl was flushed from the 
verandah rafters at the Lodge Quadrangle, where it remained for some hours. 

—C.P. DE REBEIRA and D.A. SAUNDERS, Division Wildlife & Rangelands 

Research, CSIRO, Helena Valley, W.A. 6056. 


Date of Publication Vol. 15 No. 6 was 20 August, 1983. 
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NOTES ON THE CRAB FAUNA OF MANGROVE BAY, NORTH WEST CAPE 

By R.W. GEORGE and D.S. JONES, Western Australian Museum 
INTRODUCTION 

One of the most interesting aspects of the Cape Range National Park at 
Northwest Cape is the unique freshwater fauna that inhabits the subterranean 
waters of the very porous limestone plain. The four known species of this 
fauna are all blind (Mees 1962), consisting of a gudgen (Melyringa veritas), an 
eel (Anommatophasma candidum) and two species of shrimp (Stygiocaris 
lancifera and S. stylifera). 

The lens of freshwater is fed by direct rain or by runoff from Cape Range and 
the freshwater slowly filters through the porous limestone towards the coast. 
The importance of this groundwater intrusion on the well-being of the 
mangroves of Mangrove Bay has been discussed by Johannes (1982) who 
recorded low salinities of 22 parts per thousand (% 0 ) near healthy mangroves 
at the southern end of the system but exceptionally high readings of 60 and 
102% o at the northern end where dead or stunted trees abound. 

This study of the 13 species of crabs that live in and around the Mangrove Bay 
system was conducted in March 1982, and it could serve as a basis for future 
assessment of the effects of ground water changes on the mangroves and 
associated fauna, which could assist in management strategies of this 
important section of the Park. 

DESCRIPTION OF THE AREA 

Mangrove Bay lies to the north of Low Point and contains a small but well 
developed mangrove system (Fig. 1). It is protected from direct ocean swells 
by a fringing reef, known as the Ningaloo Reef, that extends from Coral Bay to 
North West Cape. The mouth of the main creek is bordered by the narrow 
sandy beaches of the bay. To the east the main creek divides into three minor 
creeks, and further eastward these minor creeks lead into an extensive north- 
south back lagoon. 

The Mangrove Lagoon 

This tidal lagoon - semidiurnal tides, with a range at +2.0m (MHWS) to +0.3m 
(MLWS) - is considered to be supplemented by a groundwater inflow and is 
roughly tear-drop shaped, with the broadest and deepest area (0.5-1.0m) in 
the south. The lagoon is moated and overfills on the high tide. About half of the 
southern lagoon is studded with numerous rocks, mostly submerged, but a 
few are elevated, and some have mangrove trees growing on them. 
Depressions in the lagoon floor are filled with fine silt and a filamentous green 
alga grows in these areas. 

In the northern lagoon the floor tilts to the north and the areas of rock become 
less until they disappear under the fine sediment at the northern extremity. In 
the central part of the lagoonal system, where two minor creeks originate, 
shallow banks of fine silt have been deposited. At low tide the southern minor 
creek has water running out since it is apparently fed from the lagoon. The 
northern minor creek has a rock bar that becomes effective at low tide. Where 
the minor creeks (depth 1.5m) join to form the short main creek, the channel is 
shallower (0.5m). A combination of the ebb and flow of the tide and apparent 
inflow of groundwater is sufficient to prevent a sand bar forming across the 
mouth of the main creek (a fully barred situation occurs at several nearby 
‘creek lagoons’ along the west coast of the peninsula). 

The Mangroves 

The lagoonal system and the minor creeks are edged with a band of mangrove 
trees which may reach a height of5.0m. Only three species of mangrove occur 
in the area - the predominant species is Avicennia marina and some isolated 
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Figure 1. Mangrove Bay, North West Cape. 
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trees (about 10) and seedlings of Rhizophora stylosa also occur. Mr. R. 
Johnstone (pers. comm.) recorded one small Bruguiera exaristata tree and 
several seedlings in 1980. Landward of the mangrove system, drainage 
channels run in from Cape Range, and in these areas small tongues of 
mangroves indicate the influence that groundwater plays in the mangrove 
system. Several areas of fossil reefs occur as outcrops along the south-east 
side of the mangrove system. In the north-east the mangroves become 
markedly smaller (1.0-2.0m); some have died, and the proportion of dead trees 
progressively increases northward until, at the northern limit, all trees are 
dead. In this northern region a small isolated pool of hypersaline water (57%o) 
remains as a remnant of what was once a much larger lagoonal system; it is 
surrounded by a very narrow fringe of small (1.0-2.0 m) healthy mangrove 
trees. Towards the edges of the dead northern mangrove region, some 
debilitated trees had small areas of new shoots and green leaves on them and 
healthy mangrove seedlings (10-50cm) also occurred amongst these trees 
(March 1982). Along the western side of the northern lagoon is an extensive 
mangrove belt which progressively increases in size and in healthy growth 
southward, until fully grown, healthy trees occur again towards the main 
creek. 

THE CRABS OF MANGROVE BAY 
Thirteen species of crab were obtained from Mangrove Bay. 

Hermit Crabs ( Coenoblta splnosa) live in the sand dunes above the beach 
slope. Apart from their larval stages, these animals spend their lives on land. 
Coenobita spinosa is a grey-buff colour and the left claw is slightly larger than 
the right. Land hermit crabs rarely walk further inland than a few hundred 
metres from the shore, moving about a great deal on warm nights. In the heat 
of the day, protection is sought under dead leaf litter or grass and in cold 
weather they burrow deep under dead vegetation and seem to hibernate. 

Ghost Crabs ( Ocypode ). Two species were found on the sandy beaches of 
Mangrove Bay - Ocypode convexa and O. ceratophthalma. By torchlight at 
night, ghost crabs were observed running swiftly across the beach when 
disturbed. In daylight the openings to the burrows of these crabs can be 
observed above the strand line. O. ceratophthalma outnumbers O. convexa by 
about 10:1 along the bay to the south of Low Point and it has distinctive, 
corneous extensions beyond the eyes in adult specimens - hence its common 
name, the horn-eyed ghost crab. It is a swift running crab with white claws, a 
dark underside, and a brown *H' on its back. O. convexa has golden yellow 
claws which give it the common name, the golden ghost crab. It is slightly 
larger than O. ceratophthalma but runs more slowly and has a faint light mark 
on its back. The burrows of O. convexa are usually higher up the beach than 
those of O. ceratophthalma. Sometimes on overcast, cloudy and rainy days, 
both species will emerge from their burrows to forage along the strand line. 
Fiddler Crabs ( Uca) are brightly coloured and the males are readily 
distinguishable by an enormously enlarged claw which is waved or‘fiddled 
during courtship displays to females, or in aggressive combat with other 
males; the waving patterns are characteristic for each species. Females have 
two small, equal-sized claws and are more drab than the colourful males. 
Fiddler crabs are reasonably small (up to about 3.5cm wide) and emerge from 
their burrows in the daytime as the tide ebbs. At high tide their burrows are 
submerged. They may be readily observed feeding and moving near their 
burrows providing one stands very still for a few minutes. However, they have 
excellent vision and dart quickly into their burrows at the slightest movement. 
Two species of fiddler crab were observed between Low Point and the main 
creek, where the beach sand meets the more muddy reef platform, and where 
the aerial roots (pneumatophores) of the mangrove trees protrude through the 
muddy sand. The yellow-clawed fiddler crab, Uca m/obergi, lives in the 
sandier habitat and extends along the southern sand banks of both the main 
creek and the southern minor creek. It is small (1.2cm carapace width) with a 
mottled grey/brown back and with its legs speckled or banded brown and 
white. Distributed slightly below U. mjobergi, on the muddy reef platform, 
Dampier’s fiddler crab. U. dampieri, was observed at low tide. This is a 
moderate sized species (1.7cm c.w.) and the large claw of the male is orange- 
red on the lower portions and whitish on the upper areas. The back is black- 
brown with the anterior one-third whitish-blue. 

Uca flammula, with a black back and a brilliant orange-red claw occurred on 
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the shoulder of the minor creeks. The legs are brilliant red, giving it the 
common name of Darwin Red Legs. U. flammula can grow to a carapace width 
of 3.5cm. 

Along the muddy lower banks of the minor creeks, the small (2.4cm c.w.) pink- 
clawed fiddler crab, U. polita, was found. The large male claw is rose-pink with 
white fingers and the back is brown and blue-black with cream or white spots 
posteriorly. 

The Elegant fiddler crab, U. elegans, was found in the mangrove lagoon in 
areas of fine silt, deposited where the two minor creeks originate. This crab 
has a carapace width of 2.6cm and is named in reference to the long anq 
elegant fingers of the claws. The large claw of the male is orange-red to pink, 
grey with white fingers and the backs of males and females are brown-blue- 
green with brown speckling. 

Marsh Crabs (Sosarma ) are readily recognised by their broad fronts and 
square backs. They also have very distinctive, grating-like areas on each side 
of the mouth frame and these assist in the re-oxygenation of water held in the 
gill chambers when the crab comes out of its burrow onto dry land. Two 
species of Sesarma occurred along the banks of the minor creeks and on the 
landward mangrove edge and large numbers of their hooded burrows were 
evident amongst th eAvicennia trees. Marsh crabs are difficult to observe in the 
day-time but sometimes towards evening or on dull, overcast days they can be 
seen standing in the protection of the hood of the burrow. Marsh crabs are 
quite large (4.0cm c.w.) and have brown-black backs; one species has orange 
claws and the other species has red claws. 

Swimming Crabs ( Portunldae) usually live in estuaries or in the sea and are so- 
named because the posterior pair of legs is flattened and expanded to form 
paddles; these are used for both swimming and for working their way under 
the sand for protection. In the pools and channels on the reef platform, three 
species of swimming crab are found. 

The Mangrove or Mud Crab, Scylla serrata, is quite common and was found in 
muddy holes in eroded areas of the reef platform or swimming in more open 
areas in the creeks and in the lagoon. It is a very large crab and can reach a 
carapace width of 22.0cm and a weight of more than two kg. The body colour 
varies from green through greenish-brown to brownish-blue. The claws are 
very large and are powerful enough to crush large thick shells. Another 
swimming crab common on the reef platform, in the creeks and in the back 
lagoon is the Blue Snapping Crab, Thalamita crenata. This is a smaller (6.0cm 
c.w.) and less powerful crab than the Mangrove crab but when disturbed it is 
quick to adopt a menacing posture with its heavy claws. Less common is 
Portunus pelagicus, the Blue Swimming Crab. The body and legs are mottled 
brown, blue and white and it can reach 20cm carapace width. The back of this 
crab characteristically has a long sharp spine protruding from each side. This 
is the common commercial crab of the south-west estuaries of Western 
Australia. 

THE CRABS AND THEIR HABITATS 

Thirteen species of crabs (including one land hermit crab, which is not a “true” 
brachyuran crab) have been recorded at Mangrove Bay. Some species prefer 
the sand beaches which are reasonably well protected from the oceanic swells 
by the Ningaloo barrier reef, others occupy the beach on the sandy or muddy 
reef platform while others occur on the banks or the floor of the creeks. The 
floor and the central banks of the back lagoon provide yet another habitat due 
to the complete protection from wave or current movements. The mud along 
the landward margin of the mangrove belt provides a further distinct habitat 
for burrowing crabs. The species of crab living in these separate habitats are 
set out in Table 1. 

Because of their position in the mangrove with respect to tide, substrate and 
groundwater characteristics, each species has different physiological 
requirements, particularly those related to respiration and dehydration. Table 
2 sets out the major environmental influences operating on each species and 
their aquatic or terrestrial requirements for respiration. A reliable source of 
food for each species is important to its persistence and for the crabs of 
Mangrove Bay, this food source includes fallen leaves and fruit (Marsh Crabs), 
strand line flotsam (Ghost Crabs and Land Hermit Crabs), bacteria and 
microscopic plants (Fiddler Crabs) and living molluscs, other Crustacea or 
worms (Swimming Crabs); these are also indicated in Table 2. The total 
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Table 1: Major crab habitats in Mangrove Bay. 


Major Habitat 

Minor Habitat 

Crab Species 


above slope 

Coenobita spinosa 

Sand Beach 

beach slope 

Ocypode convexa 

Ocypode ceratophthalma 


lower slope 

Uca mjobergi 


mud flats 

Uca dam pie ri 

Sandy muddy reef 
platform 

pools and 
channels 

Scylla serrata 

Thalamita crenata 

Portunus pelagicus 

Main creek 

sandy bank 

Ocypode ceratophthalma 

Uca mjobergi 

floor 

Scylla serrata 

Thalamita crenata 


sandy bank 

Uca mjobergi 

Minor creek 

muddy banks 

Uca flammula 

Uca polita 

under mangroves 

Sesarma spp. 


floor 

Scylla serrata 

Thalamita crenata 

Park lagoon 

central banks 

Uca elegans 

Uca polita 


floor 

Scylla serrata 

Thalmita crenata 

Landward mangrove 
edge 

under mangroves 

Sesarma spp. 


available habitat is subtly divided between these species and there appears to 
be little or no competition between species. 

DISCUSSION 

The number of crab species in Mangrove Bay is remarkably high for the west 
coast of Western Australia. Mangrove areas in Shark Bay for instance have a 
reduced count of the supratidal and tidal crab species (only one Sesarma and 
two Uca). However, both the diversity of the crab fauna and the mangrove flora 
of Mangrove Bay more closely resemble that of Exmouth Gulf (unpublished 
results of our Bay of Rest study) and therefore it may be assumed that it has 
been isolated from a previously more continuous coastal mangrove system 
around Northwest Cape. 

About 6,000 years ago, mangroves further north at the mouth of the Ord River 
(Cambridge Gulf) and King Sound (Derby) were much more extensive than 
they are at present (Jennings, 1975; Semeniuk, 1980) and evidence from edible 
molluscs in native midden deposits suggests that more extensive and more 
diverse mangroves were also present in the area between North West Cape 
and Shark Bay at that time (Mr. G. Kendrick pers. comm.). The mangrove 
system at Mangrove Bay is probably the relic of an embayment that extended 
200-300 metres west as far as the edge of the submerged coastal reef (Fig. 1). 

The singular feature that makes the mangal and lagoon of Mangrove Bay 
noteworthy is the fact that it is the only embayment along the Nlngaloo to 
Northwest Cape coast that does not have a near-permanent sand bar across its 
mouth. 

Since this stretch of coast is almost uniform in its tidal characteristics 
(semidiurnal), coastal geomorphology (sand dunes and coastal limestone) 
and hinterland structure (Pleistocene coastal limestone plain), it is suggested 
that there is a concentration in the flow pathway of the lens of brackish water in 
the porous coastal limestone plain that directs a slight but more or less 
continuous flow into the mangrove lagoon; this added inflow is apparently 
sufficient to provide the means of keeping the mouth open since sufficient 
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Table 2: Environment, food and respiration of crabs in Mangrove Bay. 
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water runs out even at low tide to prevent a sand bar forming. 

There is little doubt that management strategies within the Cape Range 
National Park will need to take account of the groundwater influence on the 
region not only for the direct support of the unique subterranean freshwater 
fauna but also for the subsequent flow into the coastal areas when the brackish 
groundwater maintains a last remaining pocket of a diverse mangrove system 
and its associated diverse fauna. 
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INSECT POLLINATION IN THE CYPERACEAE 

By G.J. KEIGHERY, Kings Park and Botanic Garden, West Perth, 6005 

Western Australia. 

ABSTRACT 

One Australian species, Cyperus pulchellus, is added to the list of four species from 
widely separated regions and genera of the Cyperaceae, which appear to have re¬ 
adopted insect pollination. 

INTRODUCTION 

The Sedges (Cyperaceae, 99 genera, ca 4,000 species) and the Grasses 
(Poaceae, 620 genera, ca 10,000 species) are amongst the largest 
monocotyledon families (the others are Liliaceae, 250 genera, ca 3,700 species 
and the Orchidaceae, 735 genera, ca 17,000 species) 

Generally members of the Cyperaceae and Poaceae, unlike the chiefly insect 
pollinated Liliaceae and Orchidaceae, have numerous unattractive flowers 
arranged in dense inflorescences and are wind pollinated. However, within 
both the Cyperaceae and Poaceae a number of species in different genera 
have apparently again adopted insect pollination (this mode of pollination is 
considered ancestral for all monocotyledons, Stebbins, 1974). 

The species of Cyperaceae considered to be insect pollinated are discussed 
below: 

(1) Dichromena ciliata (Fig. 1.B) 

Dichromena cilata, a perennial sedge native to Tropical and Central America, 
has been shown to be pollinated by pollen collecting bees and flies by Leppik 
(1955). The attractive floral parts are the large white bracts subtending the 
dense terminal inflorescences, no scent or nectar being produced. 

(2) Ficinia radiata Kunth. (Fig. 1.C) 

Ficinia fadiata is a perennial herb native to the Cape Province of South Africa. 
The inflorescences are subtended by large attractive golden yellow bracts (the 
flowers are also yellow). Because of its striking appearance the species has 
been considered as forming a monotypic genus Sickmannia, but is currently 
placed in the large genus Ficinia (Dyer, 1976) which is widespread in Africa. 

The author has observed this species being visited by pollen collecting 
syrphid flies on Table Mountain. However, Everard and Morley (1973) state 
that Ficinia radiata “is native to damp plains and mountains of the Capetown 
and Clanwilliam areas of the South-Western Cape Province, and is noticable 
for the ornamental bracts with bright glossy yellow bases which surround the 
inflorescence. Despite this conspicuous coloration which in most plants 
would serve to attract birds and insects, the small flowers, borne in a cluster at 
the base of the bracts are wind pollinated. M They provide no data to support 
this statement, and I was unable to locate any information on the pollination of 
this species in the literature. Obviously further studies are needed on the 
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pollination biology of this species. 

(3) Ascoplepis proteoides Welw. var bellidiflora Welw. (Fig. 1.A) 

This variety of this common species is confined to tropical West Africa. The 
numerous white bracts surrounding the inflorescences give the species a 
Compositae-like appearance. It seems probable that Ascolepis proteoides is 
pollinated by insects but observations are lacking (Goetghebeur, 1980, 
Hutchinson, 1973). 



Figure 1. Species of Cyperaceae known, or suspected of being insect pollinated. 

A: Ascolepis proteoides var bellidiflora 
B: Dichromena ciliata : inflorescence 
C: Ficinia radiata : inflorescence 
D: Cyperus pulchellus : whole plant 
E: Cyperus pulchellus : spikelet. 
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(4) Cyperus pulchellus R. Br. (Fig. 1.D and E) 

Cyperus pulchellus is a small cormaceous perennial herb, native to tropical 
Australia. During a visit to the Mitchell Plateau, N.W. Kimberley in February 
1980, the author was able to observe the pollination of this species. In this 
region Cyperus pulchellus is commonly encountered on shallow loamy soil 
on, or edging basaltic outcrops. During the wet season the soil here is either 
saturated with water or submerged under several centimetres of running fresh 
water. Flowering occurs between January and April. It appears that Cyperus 
pulchellus (voucher, GK 2471)* is invariably associated with Eriocaulon sp. 
(GK 2679, Eriocaulaceae) which forms dense mats in the same habitat. 
Eriocaulon also has an inflorescence which is superficially very similar to 
Cyperus pulchellus (a dense, vivid white, pom-pom like inflorescence). Unlike 
Cyperus pulchellus (which lacks nectaries) the flowers produce nectar and 
are sweetly scented. Eriocaulon is also much reduced in stature compared to 
Cyperus pulchellus. 

Both species are visited by a suite of small bees (collections destroyed in 
transit, due to cyclonic rains) which collect nectar and pollen from the more 
abundant Eriocaulon, and pollen from Cyperus pulchellus. A few 
supplementary observations were made during April, 1982 when only 
scattered plants of Cyperus pulchellus were flowering in wetter localities 
edging creeks. In these creeks Eriocaulon setaceum L. (GK 4648) was 
flowering profusely and was being visited and pollinated by small black flies 
(currently being identified and catalogued at the C.S.I.R.O. Australian 
National Insect Collection). These flies were also rarely found probing 
inflorescences of nearby Cyperus pulchellus, suggesting that flies may also be 
involved in pollination of this species but further observations are needed. 

Cyperus pulchellus is highly protogynous, the stigmas being completely 
withered before the anther dehisces, and automatic self pollination cannot 
occur. Plants cultivated at Kings Park, are self fertile, in the sense that viable 
seed is formed when flowers at the female stage are pollinated using pollen 
from adjacent flowers at the male stage. In wild populations bees tend to 
collect pollen by combing anthers all over the inflorescence before moving on, 
hence a considerable amount of self pollinations must occur. 

(5) Another sedge Rhynchospora affinis W.V. Fitzg. (GK 2666)* was regularly 
probed by small yellow butterflies ( Eurema sp). These butterflies were also 
visiting Mitrasacme (Loganiaceae) and Borreria (Rubiaceae) at the same 
locality, Mitchell Plateau airstrip. Cultivated material of this species does not 
produce any detectable nectar, and I was unable to detect any reason for this 
behaviour. These butterflies carry Rhynchospora pollen on their proboscises, 
but only in small amounts, and their role as actual or potential pollinators 
require further studies. 

DISCUSSION 

Cyperus pulchellus flowers during the wet, unlike most other sedges (Fig. 2) 
occuring in this region. In general wind pollinated species growduring the wet 
and flower as the dry commences (this is also true for the grasses - flowering 
times for each species given in Keighery, 1983). This is because pollen 
transferance by wind is often not possible during the wet due to high humidity 
levels or rain. In the desert, flowering is more sporadic whereas in the south¬ 
west it is concentrated in spring and early summer, again missing the rainy 
periods. 

Perhaps because of its small stature, and limited habitat range Cyperus 
pulchellus, must flower before it can be overtopped by the annual grasses 
(especially Eriachne pauciflora R.Br) which dominate these basaltic sheets by 
the end of the wet. By this time competition for water and nutrients would be 
intense in these shallow soils. However, to flower and seed while nutrients and 
water are readily available Cyperus pulchellus has to cope with unfavourable 
re-adoption of insect pollination has occurred. 

Cyperus pulchellus has not developed large attractive bracts, as appears 
normally the case for other insect pollinated Cyperaceae, but has vivid white 
coloured glumes. This gives the species a white pom-pom inflorescence 
superficially like the more abundant (and for the insect more rewarding) 
Eriocaulon species of the same habitat. 

No other species of Western Australian Cyperaceae has other than green or 

* vouchers lodged in the W.A. Herbarium (PERTH) 
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Figure 2. Flowering histograms (no. species in flower per month) of Western Australian 
Cyperaceae, distributed according to Botanical Provinces. (Data from herbarium 
specimens, summarized in Keighery, 1982). 

brown inflorescences, despite some commencing flowering during the wet 
(most species extending well into the dry season). Cyperus pulchellus 
appears to have a unique pollination system for any species in this state. 
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THE REPTILIAN, AVIAN AND MAMMALIAN FAUNA OF THE MOUNT 
SADDLEBACK STATE FOREST, WESTERN AUSTRALIA. 

By O.G. and F.M. NICHOLS, 2 Columbia Close, Mandurah, W.A. 6210 

ABSTRACT 

A survey of the reptilian, avaln and mammalian fauna of the Mount Saddleback State 
Forest and surrounding areas was undertaken from 1978 to 1980. Five broad vegetation 
associations were recognized: jarrah forest; wandoo woodland; Allocasuarina dominated 
forest; heath; and cleared areas including farmland, streams and rivers. The survey 
revealed vegetation associations and fauna species characteristic of both the jarrah 
forest and more inland areas. 

Sixteen reptile species were either observed or collected. Of these, the most common 
were Morethia obscura and Hemiergis initialis initialis. One species of gazetted rare 
fauna, the Carpet Snake ( Python spilotus) was sighted in the Mount Saddleback State 
Forest. A Pseudonaja affinis individual collected possessed the coloration of P. nuchalis. 
The two species may hybridise in the Mount Saddleback area. 

Eighty-one bird species were recorded. These included species typical of the jarrah forest 
(e.g. the Red-capped Parrot) and species more commonly found in drier inland areas (e g. 
the Yellow-plumed Honeyeater). 

Of the fourteen mammal species present, eight were native species. No exceptionally rare 
species were noted although the Brush-tailed Phascogale, which appears to be becoming 
uncommon, was recorded in the area in 1968. The Native Cat, which is on the state's rare 
fauna list was also recorded in the area. Trapping results from the present study and that 
of the Forest Department revealed large numbers of feral mice. 

INTRODUCTION 

The Mount Saddleback State Forest is an area of predominantly jarrah forest 
situated approximately 10 km south-east of Boddington, Western Australia. 
The total area of forest is 5619 ha and geologically it consists of hilly, upland 
laterite ridges rising to a peak of 575 m at Mount Saddleback. Although several 
streams are marked on the Forest Department map (Fig. 1) some of these have 
only been known to flow in exceptionally wet seasons (O.G.N. pers. obs.) and 
free water is not usually available. 

No previous intensive vertebrate faunal survey of the area had been 
undertaken, and it was of interest to conduct such a survey for the following 
reasons: 

(1) The area is near the edge of the jarrah forest, where the forest grades into 
the dry sclerophyll wandoo and Allocasuarina (Sheoak) woodlands. 
Little has been published on the fauna of such areas and forthis reason it 
was of interest to know whether both jarrah forest fauna, and fauna 
species representative of more inland areas occur in this transitional 
habitat. 

(2) The area lies within the Worsley Alumina bauxite mining lease and, for 
this reason, a faunal survey prior to the commencement of mining would 
have obvious value. 

Although little biological data have been published on the area, Forest 
Department records show that the forest has been logged in the past and 
logging on a small scale and in a restricted area was carried out in 1969. 
The Department has undertaken a programme of controlled burning with 
most burns being carried out in spring. 

METHOD 

The vegetation of the study area was examined in June and November 1979 
and February 1980, and broadly categorised into associations likely to support 
different faunal communities. Lists of the predominant plant species within 
each association were compiled. 

Observations of birds were made from January 1978 until March 1980. All 
habitats, including farmlands, creeks, rivers and dams in areas surrounding 
the Saddleback State Forest were surveyed in all months. Because the study 
concentrated principally on the State Forest proper, surrounding localities 
were surveyed less intensively and, for these areas, species lists only were 
compiled. Within the forest itself, estimates were made of the bird species 
abundance and average group size. When breeding was observed, breeding 
times were noted for the respective species. 

Mammals were observed opportunistically and mammal trapping was carried 
out in August 1978, June 1979 and February 1980. Pit, small Elliot (33 x 9 x 9 
cm.), large Elliot (45 x 15 x 15 cm.) and cage traps were used for a total of 165 
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trap nights in jarrah forest and heath. 

Reptiles were collected by hand and pit traps while road sightings and kills 
were noted. Each pit trap grid consisted of 25 plastic containers, 15 cm 
diameter and 15 cm deep. These were left out for a total of 7 nights. Milton 
(1980) showed these methods to be the most effective. Collecting was 
undertaken in June and November 1979 and February 1980. 

Spotlight surveys were carried out in February 1980. 

For all faunal groups, surveys were undertaken in areas burnt at different 
times. These burning times ranged from spring 1973 to spring 1979. 

One of us (O.G.N.) resided on a farm adjacent to the Saddleback State Forest 
and observations prior to 1978 of several vertebrate species are included in the 
results. However, these species were not recorded (or in some cases not 
searched for) in the course of the present study. 

Several records from other sources (W.A. Museum records and unpublished 
Forest Department records) have been included in the results since, although 
the particular species may not have been recorded in the present survey, 
further searching may reveal their presence in the Saddleback State Forest! 
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Also, species recorded in the Worsley Alumina flora and fauna survey 
(Worsley Alumina, 1981) are noted. This survey was conducted between 
March 1980 and June 1981, after the present survey was completed. 

RESULTS 

Vegetation 

A general description of the vegetation of the Mount Saddleback State Forest 
appears in the Worsley (bauxite mining) Environmental Review and 
Management Programme (1978). In the present study it was considered 
appropriate to divide the vegetation into associations which appeared to 
represent distinct vertebrate habitats and to document the most common 
species and those likely to have significance to fauna. Havel (1975) developed 
a system of categorising plant associations within the jarrah forest using 
‘indicator species’ i.e. species indicative of a particular association. The 
associations of the Mount Saddleback State Forest are comparable with those 
of Havel’s classification and the corresponding categories are noted beside 
the association title. Five distinct plant associations of faunal significance 
were recognised in the present study and these are briefly described below. 

1. Jarrah Forest (Havel segments H and Z) 

This was by far the most extensive association in the study area. The tree 
stratum consists of jarrah (Eucalyptus marginata) and marri (E. calophylla) 
trees which form a moderately open forest and provide a bed of leaf litter. 
Occasional trees of Allocasuarina fraserana, Banksia grandis and Persoonia 
longifolia form a lower tree storey. The shrub layer is quite low (rarely above 
0.5 m), possibly as a result of frequent burning. The area has been subjected to 
controlled spring burns by the Forests Department at 5-6 year intervals. 

Typical shrubs include the heath, Styphelia tenuifolia, the legumes Daviesia 
rhombifolia and Acacia pulchella, the blackboy Xanthorrhoea preissii and the 
cycad Macrozamia reidlei. Dryandra nivea and small heaths (Family 
Epacridaceae) form a groundcover, especially in areas lacking a dense leaf 
litter. In particularly open areas, thickets of Dryandra sessilis, a tall shrub with 
flowers rich in nectar, occur. 

The jarrah forest at Saddleback was logged prior to 1969 and is therefore more 
open than a virgin jarrah forest. Stumps and timber offcuts are a feature of the 
area. In recent years the area has been disturbed to a small extent by 
exploration and pegging of bauxite deposits. Areas affected by jarrah dieback 
disease do occur in Saddleback but these are small and the infection is not 
severe. 

2. Sheoak Forest (Havel segments P and H) 

This association occurs on the drier eastern slopes of the block. The trees 
Allocasuarina fraserana and Banksia grandis predominate, although E. 
marginata and A. fraserana trees are also found. The understorey of this 
association is very sparse with only occasional Persoonia longifolia trees, 
large shrubs such as Xanthorrhoea preissii and Adenanthos cygnorum and 
smaller plants including Calytrix sp., Dryandra nivea and Patersonia 
occidentalis. 

3. Wandoo Woodland (Havel segments Y and M) 

This association occurs in moist depressions and usually consists of a pure 
stand of Eucalyptus wandoo with a sparse lower storey of Hakea prostrata and 
a shrub layer of Xanthorrhoea preissii , Macrozamia reidlei and H. lissocarpha. 

4. Heath (Havel segment G) 

In moist drainage depressions, a large variety of shrubs (average height 1 m) 
forms a dense thicket.Typical shrubs found here are Dryandra carduaceae, 
Petrophile sp. Grevillea bipinnatifida, Styphelia tenuiflora, Leucopogon sp. 
and Synaphea petiolaris. In particularly moist areas, occasional Melaleuca 
preissiana trees and Banksia sphaerocarpa shrubs occur. 

5. Farmland 

This catefory included pasture, crops, dams and streams. The latter are 
bordered by the paperbark Melaleuca rhaphiophylla and the flooded gum 
Eucalyptus rudis. Swamps occur at intervals along these streams and they 
contain Typha angustifolia, Juncus kraussii and introduced couch grass. 

Reptiles 

Sixteen reptile species have been recorded in the Mount Saddleback area. Of 
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these, thirteen were recorded within the State Forest itself. 

As well as the reptile species noted in Table 1, an elapid snake exhibiting the 
characteristic size and colour pattern of Demansia psammophis (as illustrated 
in Cogger, 1979) was collected but not preserved by O.G.N. in 1968. According 
to Storr’s (1978) revision of the genus, on the basis of distribution the species 
is probably Demansia reticulata. 

A unusual Pseudonaja specimen (W.A. Museum number R68940) was 
collected as a road kill adjacent to the State Forest in February, 1980. The 
specimen possessed 19 mid-ventral scales (as does P. affinis) but the colour 
pattern closely resembled that of the Gwardar snake (P. nuchalis). It was 
predominantly brown but possessed a darker head and black cross bands and 
dorsal orange spots. L. Smith (W.A. Museum pers. comm.) suggested that P. 
affinis and P. nuchalis may hybridise, and this could be such a hybrid. 


Table 1: Reptile species in the Mount Saddleback State forest and surrounding areas with 
W.A. Museum accession numbers (where submitted), comments, collection dates and 
localities. 


Families and species 

Accession 

Number 

Date 

Recorded 

Locality 

Comments 

CHELUIDAE 

Chelodina oblonga 

GEKKONIDAE 


1974 

Hotham River 

Has been caught by 
locals in fish traps 
(O.G.N. pers. obs.) 

Phyllurus milii 

67961 

Nov. 1979 

Summit of Mount 
Saddleback 

Under ironstone rock 

Diplodactylus polyophthalmus 

- 

- 

- 

Worsley Alumina (1981) 

Phyllodactylus marmoratus 

AGAMIDAE 


Jul. 1972 

State Forest 

Collected by Forests 
Department 

Ctenophorus o mat us 

■ 

Mar. 1980 

Boddington 

Granite outcrop 

Pogona minor 

- 

Nov.1978 

Mount Saddleback 

In heath 

SCINCIDAE 

Cryptoblepharus 

68908 

Jun. 1979 

Farmland and 


plagiocephalus 

68969 

Feb. 1980 

State Forest 


Ctenotus labillardieri 

68968 

Jun. 1979 

State Forest 


Egernia napoleonis 

67965 

Nov. 1979 

Summit of Mount 
Saddleback 

State Forest 

Under granite rock 

Hemiergis initialis 

67962. 68909. 

Nov. 1979 

Under logs and ironstone 

initialis 

68910 

Feb. 1980 


rock Very common 

Lerista distinguenda 

- 

- 

- 

Worsley Alumina (1981) 

Menetia greyii 

• 

• 

* 

Has been recorded at 
Boddington (Storr, 1976) 

Morethia obscura 

67963, 

67963 

Nov. 1979. 
Feb. 1980 

State Forest 

Caught in all vegetation 
types 

Tiliqua rugosa 

VARANIDAE 


Nov. 1979 

State Forest, 
farmland 


Varanus gouldii 

PYGOPODIDAE 


Nov. 1979 
Feb. 1980 

State Forest, 
farmland 

Identified by G.E. Rice 

Aprasia pulchella 

- 

- 

* 

Worsley Alumina (1981) 

BOIDAE 

Python spilotus 


Winter 1978 

State Forest 

Observed in wandoo 
woodland by 

D. Michaelson 

TYPHLOPIDAE 

Ramphotyphtops pinguis 

• 

- 

- 

Worsley Alumina (1981) 

ELAPIDAE 

Denisonia gouldii 

- 

- 

- 

Worsley Alumina (1981) 

Notechis scutatus 



Within 10 km of Prefers damp situations 

Mount Saddleback near swamps and creeks 
(G. Hall. pers. comm.)(Christensen, 1973) 

Pseudonaja affinis 

* 

Jan. 1979 

State Forest, 
farmland 



Mammals 

Twenty-three mammal species were recorded: seventeen native species 
(eleven within the State Forest) and six introduced species. Generally the area 
appeared poor in terms of small native species with all traplines yielding only 
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feral mice ( Mus musculus). Worsley Alumina (1981) results include several 
species not recorded in the present study. However, for bat species, most were 
collected over dams outside the State Forest. 

Because of the small number of trap nights (165) used in the study we 
acknowledge that the list of mammals may be incomplete. The Worsley 
Alumina (1981) results indicate that several species which we did not trap 
occur in the State Forest. Results for both studies are presented in the 
annotated list below. 

As well as these, the Forests Department survey in 1972 recorded signs, but no 
confirmed sightings of the Numbat (Myrmecobius fasciatus) and the Short¬ 
nosed Bandicoot (Isoodon obesulus) (M. Mason, pers. comm.). 

ANNOTATED LIST 

Western Grey Kangaroo ((Macropus fuliginosus). Common in State Forest 
and surrounding areas at all times of the year. Occurs in all vegetation types. 

Western Brush Wallaby ( Macropus irma). Commonly observed in thicker 
vegetation of lower slopes of jarrah-marri vegetation. 

Water Rat (Hydromys chrysogaster). Occurs in pools of streams and rivers 
adjacent to Mt Saddleback. Observed in Marradong Creek in 1974 (O.G.N. 
pers. obs.). 

Brush-tailed Possum ( Trichosurus vulpecula). Has been trapped in the roof of 
Boddington District High School (E. Flint pers. comm.). 

Pigmy Possum (Cercartetus concirwus). One individual recorded by Forest 
Department in July 1972. 

Honey Possum (Tarslpes spencerae). Recorded by Worsley Alumina (1981). 

Brush-tailed Phascogale ( Phascogale tapoatafa). One specimen killed by a 
cat and identified by O.G.N. in 1968. 

Yellow-footed Antechinus ( Antechinus flavipes). Recorded by Worsley 
Alumina (1981). 

Native Cat ( Dasyurus geoffroii). Observed in Jarrah forest of surrounding 
areas in 1977 (V. Nichols, pers. comm.). 

Common Dunnart (Sminthopsis murina). Recorded by Worsley Alumina 
(1981). 

Long-eared Bat (Nyctophilus major). Recorded by Worsley Alumina (1981). 
Little Brown Bat ( Eptesicus regulus). Recorded by Worsley Alumina (1981). 

Gould’s Wattle Bat ( Chalinolobus gouldii). Recorded by Worsley Alumina 
(1981). 

Great Pipistrelle ( Pipistrellus tasmaniensis). Recorded by Worsley Alumina 
(1981). 

White-striped Mastiff Bat (Tadarida australis). Recorded by Worsley Alumina 
(1981). 

Little Flat Mastiff Bat (Tadarida planiceps). Recorded by Worsley Alumina 
(1981). 

Echnida (Tachyglossus aculeatus). Observed in jarrah forest in September 
1979. Appears to be uncommon. 

Feral Cat (Felis catus). Commonly observed on surrounding farmlands and 
occasionally in the Saddleback State Forest. 

Fox (Vulpes vulpes). Commonly observed in Saddleback State Forest and 
adjacent farmland. 

Feral Pig (Sus scrota). Characteristic tracks, faeces and fresh diggings 
observed in June 1979 in jarrah forest. 

Black Rat (Rattus rattus). Common in surrounding farmland. 

House Mouse (Mus musculus). Common in surrounding farmland and was 
trapped on all occasions in Saddleback Forest. 

Rabbit (Oryctolagus cuniculus). Common in surrounding farmland. 
Frequently observed in Saddleback jarrah forest and wandoo woodland. 

Birds 

Eighty-one bird species were recorded in the Mount Saddleback area, and of 
these, sixty-one were observed within the State Forest. Results are presented 
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in Table 2, in the following format: months in which recorded; habitat; 
abundance; general information pertaining to numbers and breeding. 
Abundance was estimated as scarce (s), uncommon (u), moderately common 
(me) or common (c). 

Species not recorded within the forest are indicated with an asterisk and less 
information was obtained for them. 


Table 2: Bird species recorded in the Mount Saddleback State Forest and surrounding 
areas. Nomenclature follows Storr and Johnstone (1979). 


Species 

Months 

Habitat 

Abundance 

General Information 


recorded 




Emu 





(Dromaius novaehollandiae) Mar, May. 

Feb Jarrah forest; 

MC 

Adult *3 young observed 



farmland 


in 1974. 

•Black -throated grebe 

Feb 

Boddington Dam 


One bird 

(Podiceps novaehollandiae) 
‘Great Cormorant 

Nov 

Marradong Creek 


One bird 

(Phalacrocorax carbo) 
•Little Pied Cormorant 

Nov 

Marradong Creek 


One bird. Others 

(P. melanoleucos) 
•White-faced Heron 

May. Nov. 

Feb Marradong Creek 


occasionally observed. 
Single birds 

(Ardea novaehollandiae) 
•Black Swan 

Nov 

Boddington Dam 


Single bird 

(Cygnus atratus) 




•Mountain Duck 

Winter 

Dams in Boddington 


Commonly observed 

(Tadorna tadomoides) 


area 


in pairs 

•Black Duck 

Sep, Nov. 

Feb Creeks and dams 


Pairs or single birds 

(Anas superciliosa ) 

•Grey Teal 

Feb. Mar 

Dams 


Groups of 3-5 

(A. gibberifrons) 




•Blue-winged Shoveller 

Nov 

Marradong Creek 


Single bird 

(A. rhynchotis) 





•Wood Duck 

Jul. Aug. Sep. Creeks and dams 


Breeding recorded in 

(Chenonetta jubata) 

Nov 



August 1978 

Black-shouldered Kite 

Sep 

Jarrah forest 

S 

Single bird 

(Elanus caeruleus) 

Brown Goshawk 

Nov 

Jarrah forest 

s 

Single bird 

(Accipiter fasciatus) 
Collared Sparrowhawk 

Jan 

Jarrah forest 

s 

Single bird 

(A. cirrocephalus) 




Wedge-tailed Eagle 

May. Jun 

Jarrah forest 

MC 

Single birds and pairs 

(Aquila audax) 


and farmland 


common during lambing 
(May) 

•Australian Kestrel 

Feb 

Farmland 

S 

Single bird 

(Falco cenchroides) 

Painted button-quail 

Jun. Nov 

Jarrah and wandoo 

MC 

Usually in pairs 

(Turnix varia) 


areas 


•Swamphen 


Marradong Creek 


2 recorded in Melaleuca 

(Porphyrio porphyrio) 

*Coot 

Feb 

Boddington Dam 


vegetation in 1974 

Single bird 

(Fulica atra) 




•Black-fronted Plover 

Feb 

Boddington dam 


Two birds 

(Charadrius melanops) 
•Banded Stilt 

Feb 

Boddington dam 


Single bird 

(Cladorhynchus leucocephalas) 



Bush Stone-curlew 



?S 

Calls noted in bush in 

(Burhinus grallarius) 
•Banded Plover 

Jun 

Farmland 


1978 

One group of 3 

(Vanellus tricolor) 




Common Bronzewing 
(Phaps chalcoptera) 

Nov. Feb 

Jarrah forest 

U 

Pairs noted 

Ring-necked Parrot 

Mar, Apr, May.Jarrah forest 

C 

Juveniles noted in 

(Platycercus zonarius) 

Jun. Aug. Sep. wandoo woodland. 


November. Group sizes 


Nov 

farmland 


up to 10 

Red-capped parrot 

Jan. Feb. Mar. Jarrah forest. 

C 

Observed singly, in pairs 

(P. spurius) 

Apr. May. Jun. wandoo woodland 


or small groups of 3-4 


Jul. Sep. Nov farmland 


Young noted in Nov. 

Western Rosella 

Feb. May, Jun. Jarrah forest. 

C 

Observed singly, in pairs 

(P icterotis) 

Jul. Aug. Sep. wandoo woodland. 


or groups up to 4. 


Nov 

farmland 


*Elegant Parrot 

May. Nov 

Farmland 

U 

pairs and one group of 9. 

(Neophema elegans) 




Carnaby's Cockatoo 

Apr. May. Jun. Jarrah forest. 

C 

Groups of up to 30. 


(Calyptorhynchus latirostris) Aug. Feb 


Sheoak woodland, 
farmland 
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Species 

Months 

Habitat 

Abundance 

General Information 


recorded 




Red-tailed Black Cockatoo 

Apr. Nov. Feb 

Jarrah forest. 

MC 

Groups of. up to 5. 

(C. magnifus) 


Sheoak woodland, 
farmland 



Pallid Cuckoo 

Mar. Sep 

Jarrah forest 

MC 

Single birds 

(Cuculus pallidus) 
Fan-tailed Cuckoo 

Jarrah forest 

MC 

Aug. Sep. Oct 

Single birds 

(C. flabelliformis) 

and farmland 


Horsfield's Bronze Cuckoo 

Sep. Oct 

Jarrah forest. 

U 

Single Bird 

(Chrysococcyx basalis) 


farmland 


Shining Bronze Cuckoo 

Nov 

Jarrah forest 

S 

Single bird 

(C. lucidus) 




Boobook Owl 

Jun. Aug 

Jarrah forest 

u 

One bird observed and 


(Ninox novaeseelandiae) 

‘Tawny Frogmouth 
(Podargus strigoides) 


Laughing Kookaburra 
(Dacelo gigas) 

Rainbow Bee-eater 
(Merops ornatus) 

Welcome Swallow 
(Hirundo neoxena) 

Tree Martin 
(H. nigricans) 

•Richard's Pipit 
(Anthus novaeseelandiae) 
Black-faced Cukoo-shrike 
(Coracina novaehollandiae) 
White-winged Triller 
(Lalage sueurii) 

Scarlet Robin 
(Petroica multicolor) 

Yellow Robin 
(Eopsaltria australis) 

Golden Whistler 
(Pachycephala pectoralis) 

Rufous Whistler 
(P. rufiventris) 

Grey Shrike-thrush 
(Colluricincla harmonica) 

Grey Fantail 
(Rhipidura fuliginosa) 

Willie Wagtail 
(R. leucophrys) 

Restless Flycatcher 
(Myiagra inquieta) 

Western Flyeater 
(Gerygone fusca) 

Weebill 

(Smicrornis brevirostris) 

Broad-tailed Thornbill 
(Acanthiza apical is) 

Western Thornbill 
(A . inornata) 

Yellow-rumped Thornbill 
(A. chrysorrhoa) 

White-browed Scrub-wren 
(Sericornis frontalis) 
Splendid Fairy-wren 
iMalurus splendens) 

Australian Sittella 
(Daphoenositta chrysoptera) 
Rufous Treecreeper 
(Climacteris rufa) 


Nov 

Feb 

Nov 

Nov 


Sep 


Sep. Nov 
Feb. Mar, Ma 1 
Jun, Jul, Sep. 
Nov 


Sep. Nov 
Feb. Apr. Jun. 
Jul. Sep. Nov 


All months 


Jan. Mar, Jul. 
Aug. Sep, Nov 
Apr. May. Jun. 
Nov 

Feb. Aug. Sep. 
Nov 

Feb. May. Jun. 
Nov 

Feb. Jun. Jul. 
Aug. Sep. Nov 
Feb. Jul. Sep 

Feb. Apr, May. 
Jul. Aug. Sep, 
Nov 
Feb 

Feb. Apr. May. 
Jun, Jul. Aug. 
Sep. Nov 
Feb. Mar. Sep, 
Nov 

Mar. Jun. Jul. 
Aug. Nov 


calls noted at various 
times. 

Recorded near Bodding- 
ton by Dr A. Burbidge. 
Dept. Fisheries & Wildlife 
(pers.comm.). 


l. Jarrah forest 
farmland 

C 

Single birds or pairs. 

Jarrah forest 

U 

One group of 10 birds. 

Jarrah forest 
farmland 

U 

Groups of up to 10 birds. 

Jarrah & wandoo 
forest, farmland 

MC 

Groups of up to 7 birds. 

Farmland 

MC 

Single birds. 

Jarrah forest. 
Sheoak woodland 

MC 

Single or in pairs. 

Jarrah forest 

S 

One group of 3 birds. 

' Jarrah forest, 
wandoo woodland 
farmland 

C 

Singly, inpairsorgroups 
of 3. 

r Jarrah forest 

C 

Singly, inpairsorgroups 
of 3. 

Jarrah forest. 

Sheoak woodland, 
farmland 

C 

Singly or in pairs 

Jarrah forest, 
farmland 

C 

Singly or in pairs. 

Jarrah forest 

MC 

Single birds & one bird 
observed feeding fledgl¬ 
ing mid-February 1980 

Jarrah forest. 

Sheoak and wandoo 
woodland, farmland 

C 

Singly or in pairs. 

Jarrah forest, 
farmland 

MC 

Usually single birds 
recorded. 

Jarrah forest 

MC 

Single birds. 

Jarrah forest 

C 

Single birds. 

Jarrah forest 

Sheaok & wandoo 
woodland, farmland 

MC 

Small groups of up to 6 
birds 

Jarrah forest, 
farmland 

MC 

Small groups of up to 5 
birds. 

Jarrah forest 

MC 

Small groups of up to 5 
birds. 

Farmland & 

Jarrah forest 

C 

Usually groups of 3-4 
birds. 

Heath 

S 

Only 2 birds recorded. 

Farmland (near 
stream), heath. 

Jarrah forrest 

C 

Family groups of one 
male & several females 
(and possibly juveniles). 

Jarrah forest, 
wandoo woodland 

MC 

Groups of 3-4 birds. 

Jarrah forest 

C 

Single birds or in pairs. 
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Species 

Months 

recorded 

Habitat 

Abundance 

General Information 

Mistletoe Bird 

Jan 

Jarrah forest 

S 

Only one bird sighted. 

(Dicaeum hirundinaceum) 
Spotted Pardalote 

Nov 

Jarrah forest 

S 

Only one bird sighted. 

(Pardalotus punctatus) 
Striated Pardalote 
(P. striatus) 

Feb. Jul. Nov 

Farmland, Jarrah 
forest, Sheoak 
woodland 

C 

Single birds or in pairs. 

Grey-breasted White-eye 

Jan. Mar. Apr. 

Jarrah forest, 

C 

Groups of up to 10 birds. 

(Zosterops lateralis) 

Jun. Jul. Aug, 
Sep, Nov 

farmland 



Brown Honeyeater 
(Lichmera indistincta) 

Apr. Jun, Jul, 
Sep. Nov 

Jarrah forest 

C 

Groups of up to 10 birds, 
feeding on Dry andra 
sessilis, Banksia grandis 
& Eucalyptus calophylla. 



Singing Honeyeater 

Feb. May, Jul, 

Jarrah forest. 

MC 

Small groups of up to 4 

(Meliphaga virescens) 

Aug 

farmland 


birds. 

Yellow-plumed Honeyeater 

Apr. Jun 

Wandoo woodland 

U 

Two pairs recorded. 

(M. ornata) 

Brown-headed Honeyeater 

Sep 

Jarrah forest 

S 

One bird noted feeding in 

(Melithreptus brevirostris) 




Eucalyptus calophylla. 

White-naped Honeyeater 

Feb. Apr. May 

Jarrah forest 

MC 

Single birds or pairs. 

(M. lunatus) 

New Holland Honeyeater 

Feb, Apr, Jun, 

Jarrah forest, 

MC 

Single birds or pairs 

(Phylidonyris 

Sep 

heath 


observed feeding on 

novaehollandiae) 




Banksia grandis or £ 
calophylla. 

White-cheeked Honeyeater 

Mar, Jun. Nov 

Jarrah forest, 

U 

Single birds or in pairs. 

(Phylidonyris nigra) 


heath 



Western Spinebill 

Mar. Apr, May. 

Jarrah forest. 

C 

Groups of up to 4 birds 

(Acanthorhynchus 

Jun. Jul. Sep, 

heath 


feeding on Dryandra 

superciliosus) 

Nov 



sessils, D carduaceae 
and Petrophile sp. 

Little Wattlebird 

Apr, May. Jun, 

Jarrah forest 

MC 

Pairs observed feeding 

(Anthochaera chrysoptera) 

Jul, Sep, Nov 



on Marri and D. sessisis. 

Red Wattlebird 

Feb. Aug 

Jarrah forest 

MC 

Single birds or pairs 

(A. carunculata) 




observed feeding on 
Marri and D. sessilis. 

‘Magpie Lark 

Apr. Jun. Nov 

Farmland 

MC 

Single birds or pairs. 

(Grailina cyanoleuca) 
Black-faced Woodswallow 

Feb 

Jarrah forest 

S 

One bird recorded 

(Artamus cinereus) 

Dusky Woodswallow 

Mar, Jun. Nov 

Jarrah forest 

MC 

Groups of 3-4 birds noted 

(A. cyanopterus) 

Pied Butcherbird 

Sep 

Jarrah forest 

S 

Single bird observed. 

(Cracticus nigrogularis) 
Australian Magpie 

Feb. Apr, Jun, 

Farmland. 

MC 

Groups of up to 6 birds. 

(C. tibicen) 

Aug, Sep. Nov 

Jarrah forest 



Grey Currawong 

Feb. Mar 

Jarrah forest 

U 

Single birds. 

(Strepera versicolor) 





Australian Raven 

Mar. Apr. May. Jarrah forest. 

C 

Groups of up to 10 

(Corvus coronoides) 

Jun, Jul. Aug, 
Sep. Nov 

farmland 


individuals. 


DISCUSSION 

A total of 21 reptile species, 81 bird species and 14 mammal species was 
recorded in the Mount Saddleback area. In terms of species numbers, the area 
appears comparable to the Yornaning Nature Reserve, one of the closest 
wheatbelt reserves situated approximately 100 km east. In a survey of the 
latter, 18 reptile species (Dell & Harold, 1979), 67 bird species (Harold & Dell, 
1979) and 12 mammal species (Morris & Kitchener, 1979) were recorded. 

Of the 21 species of reptiles recorded in the Mount Saddleback area, nine have 
also been recorded at Yornaning Nature Reserve (Dell & Harold, 1979) and 
seventeen were recorded at Dongolocking Nature Reserve (Chapman & Dell, 
1978). Those species not recorded at either of the latter two wheatbelt reserves 
are Ctenotus labillardieri, Egernia napoleonis, Hemiergis initialis initialis,, 
Chelodina oblonga, Python spitotus, and Notechis scutatus. 

Several of these e.g. Hemiergis initialis initialis, Notechis scutatus and 
Chelodina oblonga are distributed only within the south-western corner of the 
state (Storr, 1975 and Cogger, 1979) and their absence from Yornaning and 
Dongolocking Nature Reserves may be expected on this basis. The absence 
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from the State Forest of several other reptile species expected to occur in the 
Mount Saddleback area may be due to a lack of suitable habitat and the fact 
that no streams or associated stream-zone vegetation occur within the State 
Forest itself. This probably explains the absence of Notechis scutatus and 
Egernis luctuosa, species associated with stream-zone vegetation 
(Christensen, 1973, and pers. obs.). 

Of particular interest in the present survey was the Pseudonaja specimen 
which may have been a hybrid between the Dugite, P. affinis and the Gwardar, 
p, nuchalis. Cogger’s (1979) distribution map indicates that the Mount 
Saddleback area is clearly outside the range of P. nuchalis and it thus appears 
that individuals exhibiting P. nuchalis colouration have either always occurred 
within the jarrah forest and have not previously been recorded in that habitat, 
or they are extending their range in a south-westerly direction. Whatever the 
case, the specimen collected indicates that along a zone of contact the two 
Pseudonaja species either hybridise, or environmental influences result in 
some P. affinis individuals possessing P. nuchalis colouration. 

The reptile species recorded at Saddleback thus show elements characteristic 
of both the jarrah forest (e.g. Hemiergis initialis initialis ) and more inland 
areas (e.g. the Pseudonaja nuchalis x affinis ’hybrid'). 

Eighty-one bird species were recorded in the present survey, while 61 were 
found to occur within the Saddleback State Forest. The latter number 
corresponds favourably with the 55 bird species recorded in jarrah forest 
growing on gravel soils at Dwellingup by Kimber (1972). 

Of the 61 species recorded in the Saddleback forest, six which were also 
recorded at Dwellingup (Kimber, 1972) were not found at Yornaning or 
Dongolocking Nature Reserves (Harold & Dell, 1979 and Dell, 1978). These 
species include the Red-capped Parrot, Splendid Fairy-wren, Spotted 
Pardalote and White-naped Honeyeater, all of which are more characteristic of 
the south-western jarrah forest and are not commonly found further inland 
(Serventy & Whittell, 1976). In contrast, seven bird species were found in the 
same surveys at Yornaning, Dongolocking and Saddleback but not at 
Dwellingup. These included the Singing Honeyeater, White-cheeked 
Honeyeater and Black-faced Woodswallow - all species which tend to avoid 
the jarrah forest (Serventy & Whittell, 1976). 

The avifauna of the Saddleback State Forest thus exhibits a species 
composition intermediate to that of the jarrah forest and more inland areas. 
This is probably due to the transitional type vegetation present in the 
Saddleback area. 

Likewise past logging and burning programmes, although not intensive, may 
have increased the area of open, sub-climax forest and contributed to the 
transitional avifauna. 

Seventeen native mammal species were recorded in the Mount Saddleback 
area, and one of these, the Brush-tailed Phascogale (Phascogale tapoatafa) 
has not recently been recorded in the area and may no longer occur there. The 
species appears to be uncommon and was not recorded at either Yornaning or 
Dongolocking (Morris & Kitchener, 1979 and Kitchener & Chapman, 1978). 
The record of the Native Cat ( Dasyurus geoffroii), a species on the state's rare' 
fauna list, is also noteworthy. Likewise it would be interesting if the Forest 
Department records of signs of the Numbat ( Myrmecobius fasciatus ) and the 
Short-nosed Bandicoot (Isoodon obesulus) could be confirmed by actual 
sightings, particularly since the Numbat, like the Phascogale, is becoming 
uncommon. 

Species such as the Tammar ( Macropus eugenii) depend on particular serai 
stages (Christensen, 1974) and their absence may be explained by a lack of 
suitable habitat. As was the case with birds and reptile species, the virtual 
absence of stream zone vegetation and thick ground cover from the Mount 
Saddleback State Forest probably explains the absence of certain species 
such as the Quokka (Setonix brachyurus). 

Generally there appears to be a paucity of small native mammal species in the 
Saddleback State Forest. In the present survey, 165 trap nights produced only 
feral mice, while in 1972 the Forest Department trapping programme likewise 
revealed only mice from 834 trap nights in wandoo, jarrah and heath areas (M. 
Mason, pers. comm.). 

Because of the comparative rarity of the Carpet Snake, Native Cat, Phascogale 
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and Numbat and the observation or possibility that they occur in the Mount 
Saddleback area, future land use or management programmes (e.g. burning, 
logging and bauxite mining) may need to take the requirements of these 
species and the effect operations have on them into account. Both the 
Phascogale and the Short-nosed Bandicoot are mentioned as being unlikely 
to inhabit the area by Worsley (Bauxite mining) Environmental Review and 
Management Programme (1978). 

In conclusion, the present survey indicates that the Mount Saddleback State 
forest possesses several features which are of value to the fauna of the 
northern Jarrah Forest. 

These are: 

(a) the small incidence of jarrah dieback disease {Phytophthora cinnamomi). 
widespread dieback in the area would reduce the large number of 
Banksia grandis and probably have a detrimental effect on the 10 
honeyeater species present. 

(b) its relatively large area (5619 ha). It is comparable in size with several 
conservation Management Priority Areas in lower rainfall areas e.g. Stene 
(4487 ha) and Bennelaking (5635 ha) (Heddle et a/., 1980). 

(c) a vegetation intermediate to that of the jarrah forest and the drier 
wandoo /Allocasuarina huegeliana woodlands of more inland areas. This 
results in a fauna (avian in particular) intermediate to that of both 
vegetation types. 

The species richness of the area is however somewhat reduced by the lack of 
streams, free water and thick undergrowth. Also although a good number of 
mammal species was recorded in the area, feral mammals such as mice, cats 
and foxes appear to be well established and, with the exception of the Grey 
Kangaroos and Brush Wallabies, there is a notable paucity of native mammals. 
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FROM FIELD AND STUDY 

Spotted harrier a new record forRottnest Island — On June 15,1983, we saw 
an adult Spotted harrier Circus assimilis drifting across heathland near the 
Cathedral Rocks lookout at the west end of the island. The bird moved 
westward, following the contours of the dunes and heathlands in 
characteristic flight, and was last seen flying eastward towards Radar Reef. 

On the following day Mr. Ian White, the resident lighthouse keeper, reported 
that he had seen what he believed was a Spotted harrier in the vicinity of the 
lighthouse on Wadjemup Hill. The single bird was seen 6 times on the 
following dates: 22,23 January 1983; some time before and including 28 March 
1983; 11 May 1983 and 18 May 1983. 

Serventy (1976) considers the Spotted harrierto be essentially an arid-country 
bird that periodically strays onto the coastal plain of south Western Australia. 
Milhinch and Ritcher (1979) found this species breeding in the Northam 
district in 1978, but the birds appeared to have deserted the area by January 
1979. 
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Greenshank.162 

Gull, Pacific. 75 

Gull, Silver.75,76 

Haematopus fuliginosus _75,76 

Hamirostra melanosternon ... 1 68 

Harrier, Spotted.189 

Heron, White-faced.50,132 

Himanotopus himanotopus ... 132 
Hirundo neoxena .75,76,168 

H. rustic a . 73,168 

Honeyeater, Brown.17,18,74 

Honeyeater, Brown-headed ... 74 

Honeyeater, Purple-gaped _ 74 

Honeyeater, Singing.17,75 

Honeyeater, Spiny-cheeked ... 74 
Honeyeater, Tawny-crowned .. 74 

Honeyeater, White-eared. 74 

Honeyeater, White-fronted 74,123 
Honeyeater, Yellow-plumed ... 74 

Hydroprogne caspia .76 

Ibis, Glossy. 132 

Ibis, Sacred (or White). 49 

Ibis, Straw-necked.49,51,136 

Kite, Black. 1 68 

Kite, Black-breasted.168 

Lalage sueurii .123,147 

Larus novaehollandiae .75,76 

L pad ficus .75 

Lichenostomus cratitia . 74 

L. leucotis .74 

L. ornata . 74 

Lichmera (Gliciphila) indistincta 

.17,74 

Malacorhynchus membranaceus 


.126 

Malurus elegans . 7 

M. lamberti . 7 

M. pulcherrimus . 1 

M. splendens .4,5 

Melopsittacus undulatus .147 

Meliphaga virescens .17,75 

Melithreptus brevirostris .74 

Milvus migrans .168 

Mistletoe bird .123 

Motacilla alba ocularis .55 

M. flava .61 

Ninox novaeseelandiae .168 

Neophema petrophila .75,76 

Nymphicus hollandicus .147 

Oreoica gutturalis .75 

Owl, Boobook.168 

Owl, Grass.148 

Oxyura australis . 121,146 

Oystercatcher, Sooty.75,76 

Pardalote, striated.74 

Pardalotus striatus .74 

Parrot, Ring-necked .75 

Parrot, Rock.75,76 

Parrot, Swamp .145 

Pelagodroma marina .75 

Petrel, White-faced Storm.75 

Petroica goodenovii .123 
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Pezoporus wallicus .145 

phaps chalcoptera .75 

Pharalope, Red-necked.124 

phalaropus lobatus .124 

Phylidonyris albifrons .74,123 

P. melanops .74 

Platalea flavlpes .51 

platycercus zonarius .75 

Plegadis falcinellus .132 

Plover, Black-fronted.132 

Plover, Masked. 168 

Plover, Red-capped.76,132 

Puffin us cameipes .76,148 

P. pad ficus .58,148 

Raven, Australian.76,168 

Recurvirostra novaehollandiae 

.132 

Rhipidura leucophrys .75 

Robin, Red-capped.123 

Sandpiper, Common.132 

Sandpiper, Sharp-tailed ... 76,162 

Scrubbird, Noisy.151 

Shearwater, Fleshy-footed 76,148 

Shearwater, Streaked.58,148 

Shearwater, Wedgetailed .. 58,148 

Shelduck, Australian.117,119 

Shrike-thrush, Grey.75 

Silvereye.76 

Smicrornis brevirostris .75 

Songlark, Rufous.147 

Spoonbill, Yellow-billed.50,51 

Sterna hirundo hirundo .28 

S. bergii .28,75 

S. caspia .75 

S. dougallii .28 

S. frontalis .29 

S. longipennis .28 

S. paradisaea .28 

Stilt, Banded.123 

Stilt, Black-winged.132 

Stilt, Pied .136 

Stint, Red-necked .132 

Swallow, Barn. 73,168 

Swallow, Welcome.75,76,168 

Swan, Black.117 

Tadorna tadornoides .117 

Teal, Chestnut... .117,119,149,162 

Teal, Grey. 117,162 

Tern, Arctic.28 

Tern, Black-billed.28 

Tern, Caspian.75,76 

Tern, European Common.28 

Tern. Gull-billed.135 

Tern, Roseate.28 

Tern, White-fronted.29 

Threskiornis aethiopica 

sub. sp. molucca .49 

T. spinicollis .49 

Triller, White-winged. 123,147 

Tringa hypoleucos .132 

Turnstone.76 

Tyto longimembris .148 

Vanellus miles miles .168 

Wagtail, White.55 

Wagtail, Willie.75 

Wagtail, Yellow.61 

Warbler, Mangrove .30 

Wattlebird, Red.17,74 


Weebill.75 

Whiteface, Banded.123 

Woodswallow, Black-faced — 75 

Woodswallow, Masked.147 

Wren, Blue-breasted. 1 

Wren, Chestnut-shouldered-7 

Zosterops lateralis .76 

REPTILES 

Amphibolurus clayi . 12 

A. cristatus . 12 

A. fordi . 12 

A. isole pis .12 

A. minor .12,40 

A. nuchalis .12 

Bobtail'..13,147,149 

Ctenotus sp.135 

Ctenotus ariadnae .39 

C. atlas . 12 

C. brooksi .40 

C. calurus .38 

C. colletti .40 

C. dux .38 

C. grand is .39,40 

C. helenae .40 

C. pantherinus .40 

C. quattuordecimlineatus .. .12,40 
Diplodactylus conspicillatus ... 12 

D. damaeus .12 

D. strophurus . 12 

Egemia inornate .44 

E. striata .38,44 

Furina diadema . 13 

Gehyra variegata .12,40 

Heteronota binoei . 12 

Lerista bipes .38,39,40 

L. muelleri .13 

Menetia greyii .130 

Moloch horrid us .12,39,40 

Moretha butleri .13 

Nephrurus laevissisimus .12 

Notechis scutatus occidentalis 112 
Phyllodactylus marmoratus ... 57 

Pseudonaja affinis .34 

P. modesta . 13 

Reptiles of Mt. Saddleback ... 181 

Snake, Tiger.112 

Sphenomorphus .44 

Tiliqua rugosa .13,147,159 

T. occipitalis .13 

Varanus brevicauda .42 

V. caudolineatus .40 

V. ere mi us .41 

V. giganteus .37,38 

V. gilleni .37,39 

V. gouldii . 13,37,39,41 

V. mertensi .39 

V. niloticus .39 

V. tristis .37,40,41 

Vermicella semifasciata . 13 

AMPHIBIA 

Litoria cyclorhyncha .112 

Neobatrachus centralis .12 


Pseudophyryne occidentalis ... 57 

FISHES 

Anommatophasma candidum. 169 
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Eel.169 

Gudgen. 169 

INSECTA 

Anacolletes - Leioproctus .71 

Anaphaeis java teutonia .141 

Anisyntoides argenteoornatus 

insula .141 

Ants. 13,166 

Ants, Meat.157 

Apidae.71 

Apis mellifera .17,18 

Asilldae.17 

Bees. 71,175 

Bees, Honey.18 

Bees, Megachilid. 8 

Beetles, Jewel.17 

Blowfly.152 

Buprestidae.17,19 

Butterflies.141 

Butterflies, Orange Palmdart . 125 
Butterflies, Western Grassdart 126 

Calliphoridae.17 

Campanotus ...15 

Candalides heathi aeratus .... 142 

C. heathi heathi ..142 

Cephrenes augiades sperthias 125 

Chalicodoma semiluctuosa .8 

Chrysopigidae. 17 

Cicadidae. 17 

Cleridae.17,18,19 

Cockroach.152 

Crickets.152 

Danaus chrysippus pet ilia .... 142 

Elateridae.19 

Ephydridae.71 

Eurema sp.177 

Eurema smilax .141 

Eutermes .'..24 

Famegana alsulus alsulus .... 143 

Flies.175 

Galerucinae.71 

Hesperioodea.141 

Honey Bee. 18 

Hymenia recurvalis .31 

Iridomyrmex . 15 

/. purpureus .157 

Jewel Beetles.17 

Junonia villida calybe .142 

Lampides boeticus .143 

Leioproctus (Anacolletes) sp. . 71 

Lucilia spp.152 

Macroura .15 

Mealworms.152 

Moth, Potato.152 

Nacaduba biocell at a biocellata 

.142 

Neocuris discoflava .17 

Papilionoidea.141 

Papilio demoleus sthenelus .. 141 

Perga sp.29 

Periplaneta americana .152 

Phthorimea operculella .152 

Pompilidae. 17 

Psylla .157 

Scarabaeidae. 19 

Scolia (Discolia) Soror . 17 


Scolytinea. 18 

Skippers. 141 

Sphecidae. 17 

Spodoptera litura . 33 

Stigmodera (Castiarina) elongata 

. 17 

S.(C) filiformis, amabilis . 17 

S.(C) occidentalis, placida _ 17 

S.(C) robusta, rufipennis . 17 

S.(C) sanguinolenta . 17 

Stigmodera (Themognatha) 
reichei . 17 

S. (T) obscuripennis yarrelli ... 17 

Syrphidae. 175 

Tabanidae. 17 

Tachinidae. 17 

Taractrocera papyria agraulia 126 

T. anisomorpha . 141 

Teleogryllus oceanic us . 152 

Tenebrio molitor . 152 

Termites. 23 

Theclinesthes miskini miskini 142 

T. albocincta .142 

T. serpentata serpentata . 142 

Tiphiidae. 17 

Trig on a .71 

Vanessa kershawi . 142 

Zaspilothynnus variabilis . 17 

Zizinia labradus labradus .... 143 

ARACHNIDA 

Cercophonius squama . 140 

Ceryerda cursitans . 1 67 

Lampona .167 

Latrodectus mactans . 33 

CRUSTACEA 

Amphipods.16 

Cherax plebejus (C. preisii) .. 113 

Clam Shrimp.72 

Coenobita spinosa .171 

Conchostraca.72 

Crab, Blue snapping.172 

Crab, Blue swimming. 172 

Crab, Fiddler. 171 

Crab, Ghost.171 

Crab, Hermit.171 

Crab, Mangrove.172 

Crab, Marsh.172 

Crab. Mud .172 

Crab, Swimming.172 

Engaeus .. 114 

E. cisternarius .116 

E. fossor .116 

E. victoriensis . 11 6 

Hermit Crab. 1 71 

Koonac. 113 

Limnadiopsis brunneus .72 

Melyringa veritas .169 

Ocypode ceratophthalma .... 171 

O. convexa .171 

Parastacidae. 113 

Parastacoides tasmanicus 113,116 

Portunus pelagicus .172 

Scylla serrata .172 

Sesarma spp.172 
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Shrimp, Clam .72,169 

Slater.152 

Stygiocaris lanufera .169 

S. stylifera .169 

Thalamita crenata .172 

Uca dampiera .171 

U. elegans .173 

U. flam mu la .171 

U. mjobergi .171 

U. polita .173 

CHILOPODA 

Scolopendromorpha .29 

COELENTERATA 

Actinia tenebrosa .136 


PLANTS 

Acacia .29,142 

A. co riace a .142 

A. victoriae .142 

Acanthocarpus preissii ... 141,166 

Adriana tomentosa .142 

Agonis parviceps . 29 

A. flexuosa .113 

Agrostocrinum .166 

Albizia lophantha .157 

Allocasuarina spp.77 

A. acuaria .89 

A. acutivalvis .89 

ssp. acutivalvis .89 

ssp. prinsepiana .89 

A. cam pest ris .91 

ssp. campestris .91,146 

ssp. eriochlamys .91 

ssp. grossa .91 

A. comiculata .91 

A. decaisneana .91,92 

A. decussata .‘92 

A. dielsiana .92 

A. drummondiana .92,93 

A. fibrosa .93 

A. fraseriana .93,181 

A. grevilleoides .93,96 

A. helmsii .96 

A. huegeliana .96 

A. humilis .96,97 

A. lehmanniana .97 

A. microstachya .97 

A. pinaster .99 

A. ramosissima .99 

A. scleroclada .99 

A t esse I lata . 99,100 

A. thuyoides .100,101 

A. thrichodon .101 

Alyogyne hakeifolia .13 

Amaranthus .31 

Amyema .18 

A. miquelii . 19 

Anecphya .71 

Archontophoenix 

cunninghamiana .125 

Arum lily.113 

Ascolepis proteoides 

var bellidiflora .176 

Aster subulatus .131 


Atalaya hemiglauca .142 

Atriplex .142 

A. hastata .131 

A. nummularia .Ill 

Bangalow Palm.125 

Banksia . 3 

B. grand is . 29,181 

Baumea articulata .162 

B. juncea .162 

Baxteria australis .163 

Bloodwood.140 

Borreria .177 

Borya .....166 

Bruguiera exaristata .171 

Buffel Grass.141 

Bulbine .166 

Bulrush.119,131 

Burchardia .166 

Calectasia .166 

Callitris .11 

Capparis spinosa .141 

Cassia .141 

Casuarina spp.77 

C. acuaria .89 

C. acutivalvis .89 

C. baxteriana .97 

C. bicuspidat a .101 

C. campestris .3,91 

C. comiculata .91 

C. cristata .101 

ssp. cristata .101 

ssp. pauper .101 

C. decaisneana .91 

C. decussata .92 

C. dielsiana .92 

C. dorrienii .96 

C. drummondiana .92 

C. equisetifolia .101,102 

C. fibrosa .93 

C. fraseriana .93 

C. grevilleoides .93 

C. helmsii .96 

C. horrid a .91 

C. huegeliana .96 

C. humilis .96 

C. lehmanniana .97 

C. lepidophloia .101 

C. leptrotrema .96 

C. microstrobilus .97 

C. obesa .102 

C. oxyclada ..89 

C. pauper .101 

C. pinaster .99 

C. preissiana .96 

C. prinsepiana .89 

C. ramosissima .89 

C. ramuliflorum .96 

C. scleroclada .99 

C. selaglnoides .96 

C. spinosissima .91 

C. stowardii .89 

C. suberosa .97 

C. tephrosperma .96 

C. tessellata .99 

C. thuyoides .100 

C. trie hod on .101 

Casuarinaceae.78 

Celosia .31 
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Cenchrus ciliaris .141 

Chamaescilla .166 

Chamaexeros .166 

Chenopodium .142 

Christmas Tree, W.A.17,26 

Cocos plumosa .125 

Conyza bonariensis .131 

Coprinus comatus .21 

Crassula sp.162 

Cynanchum floribundum .142 

Cyperus pulchellus .175 

C. tenuiflorus .31 

Dasypogon .164 

Daviesia pachyphylla .145 

Desert Coprinus.21 

Dianella .166 

Dichromena ciliata .175 

Echinochloa crus-galli .131 

Echium plantagineum .Ill 

Eriachne pauciflora .177 

Eriocaulon setaceum .177 

Eucalyptus calophylla 

.29,113,147,181 

E. calycogona .74 

E. diversicolor .29 

E. gongylocarpa .39 

E. gracilis .74 

E. loxophleba .147 

E. marginata . 29,181 

E. rudis .26,31,119 

E. salmonophloia . 3 

E. terminalis .140 

E. wandoo .3,26,181 

Evolvulus alsinoides .142 

Fabaceae .143 

Ficinia rad i at a .175 

Flooded Gum .31,119 

Goodenia microptera .142 

Grass, Buffel.141 

Grevillea plurijuga .74 

G. eriostachya .74 

Gum, marble.39 

Gum, flooded .31,119 

Gum, salmon.3,74 

Hakea falcata .146 

Halosarcia halocnemoides ... 142 

Heath.181 

Hensmania .166 

Howea belmoreana .125 

Inula graveolens .*.Ill 

Jarrah .29,181 

Johnsonia .166 

Juncus acutus .Ill 

Juncus sp.113 

Karri.29 

Kingia .164 

Laxmannia .166 

Lepidosperma sp. 113,153 

Lily, Arum.113 

Livistona australis .125 

Lomandra .166 

Lotus australis .143 

Lysiana exocarpi . 19 

Macrozamia riedlei .29 

Mallee.74 

Mangroves. 169,173 

Marri. 29,113 

Melaleuca acacioides .31 


Melaleuca sp.128 

Mesomelaena stygia .146 

Mitrascame .1 77 

Muellerina . 18 

Myoporum acuminatum .I 42 

M. deserti .I 42 

Nuytsia floribunda .17,26 

Nymphaea gigantea . 71 

Ondinea purpurea . 72 

Palm, Bangalow.125 

Palm, Cabbage Tree.125 

Palm, Canary Is. Date.125 

Palm, Kentia .125 

Palm, Queen.125 

Paspalum paspalodes .131 

Patersonia .147 

Paterson's Curse.I 11 

Persoonia longifolia .181 

Phoenix canariensis .125 

Phyla nodi flora .131 

Podaxis pi st i liar is . 19 

Portulaca oleracea .142 

Psoralea leucantha .141 

Pteridium esculentum .29 

Queen Palm.125 

Rhagodia .142 

Rhizophora stylosa .171 

Rhynchospora affinis .177 

Salmon Gum.3,74 

Saltbush ..Ill 

Scaevola .142 

Sedge.113 

Shaggy Ink Cap.21 

Sickmannia .175 

Sisyrinchium mic rant hum .... 131 

Sowerbaea .166 

Stawellia .166 

Stinkwort.Ill 

Sty pandr a .166 

Swainsona canescens .8 

Tamarisk.31 

Tamarix aphylla .31 

T, gallica .147 

Themeda avenacea .140 

Trianthema portulacastrum .... 31 

Tricoryne .166 

Triodia .47 

Typha oriental is .119,131 

Utricularia biflora .161 

U. dichotoma .161 

U. volubilis.161 

Vegetation of Mt. Saddleback 181 

Wandoo.3 

Waterlily ..72 

Wurmbea .166 

Xanthorrhoea preissii .29,164 

Xylomelum . 3 

Zantedeschia aethiopica .113 

FOSSILS 

Bats.57 

Cats.57 

Eptesicus pumilus .57 

Euro.57 

Felis cat us .57 

Fox.57 

Macropus robustus .57 
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Mouse, House.57 

Mus musculus .57 

Myctophilus geoffroyii .57 

Oryctolagus cuniculus .57 

pseudomys albocinereus .57 

Rabbit .*.57 

Ftattus tunneyi .57 

Vulpes vulpes .57 
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NOTICE TO CONTRIBUTORS 


The Western Australian Naturalist 

Papers will be considered for publication if they deal with matters relevant to 
the advancement of natural history in the Australian Region. The topics 
published should represent the original work of member field-naturalists. 
Papers dealing primarily with Western Australia or with comparative data from 
adjoining States will be given preference to those dealing exclusively with 
other Australian States. Articles of limited scope may be published in From 
Field and Study. All papers are refereed. 

Submissions of a paper implies that the work reported has not been published 
and is not being considered for publication elsewhere. 

General Presentation. The work should be presented concisely and clearly in 
English. Authors are advised to note the styles for headings, tables, 
references, illustrations, etc., as exemplified in the latest issues. Strict 
observance of the following requirements for the presentation of these 
sections will shorten the interval between submission and publication. 
Manuscripts. The original and two copies of the manuscript should be typed at 
least double-spaced throughout on good quality paper. The marginal space 
on the left-hand side should not be less than 4cm. All pages of the manuscript 
must be numbered consecutively, including those containing references, 
tables and captions to illustrations, which are to be placed after the text. 
Authors are refered to the Style Manual for Authors, Editors and Printers of 
Australian Government Publications'' (3rd edition, 1978; Australian 
Government Publishing Service, Canberra) for conventions to be generally 
adopted in the preparation of their paper. 

Title. This should be concise and appropriately informative for retrieval by 
modern searching techniques. If a paper is one of a numbered series, a 
reference to the previous part should be given as a footnote on the first page. 

Abstract. This is only required for lengthy papers and should state concisely 
the scope of the work and the principal findings; it will seldom require more 
than 200 words. All new names of taxa should be cited. 

Introduction. Introductory material, including a review of the literature, should 
not exceed what is necessary to indicate the reason for the work and the 
essential background. 

Headings. There is a wide range of different headings; the main headings 
should be centred, lesser ones placed at the left-hand margin. It would be 
helpful if authors could indicate in the margin the relative importance of a 
heading by use of ringed capital letters, e.g. (A) for main headings, (B) for 
secondary headings and (C) for tertiary headings, etc. 

Footnotes. These should be used only where essential. They should be placed 
within horizontal rules immediately under the lines to which they refer. 
Figures and Illustrations. All illustrations (including photographs) are 
classified as figures and should be numbered consecutively. Line drawings 
should be in black ink on stout white paper or strong tracing paper, and should 
be lettered. Figures should be suitable for 30-50% reduction and should be 
drawn or grouped so that on reduction they will fit within the type area (190 x 
100mm). Bar scales for maps and photographs are preferred to numerical 
scales. 

Maps should include all relevant place names and site locations. Preferred 
symbols are open and closed circles, squares and triangles; the symbols x and 
+ should be avoided. Authors wishing to submit large or complex maps should 
discuss cartography with the Editor before final preparation. 

Authors are asked to submit all original illustrations with the manuscript. 
Originals should be submitted lettered. Good quality glossy prints of 
photographs should be sent unmounted, with lettering added. Each figure 
should have the author's name and the number written lightly on the back in 
pencil and should have a caption which makes the material completely 
understandable. Captions should be typed on a separate sheet and the 
approximate position of the figure should be indicated in the margin of the 
typescript. 
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Acknowledgements. These should be placed under a separate heading 
immediately preceding References. 

References. References should be made by giving the author’s name with the 
year of publication in parentheses. When reference is made to a work by three 
authors all names should be given when cited for the first time and thereafter 
only the first name and et a/., for four or more authors the first name followed 
py et al. should be used on all occasions. If several papers by the same author 
and from the same year are cited, a, b, c, etc. should be put after the year of 
publication. Reference should be listed at the end of the paper in alphabetical 
order (except in From Field and Study contributions where references should 
pe cited in the text) in the following standard form: 

COX, C.B., HEALEY, I.N. & MOORE, P.D. 1973. Biogeography: An ecological 
and evolutionary approach. Blackwell, Oxford. 

MOORE, N.W. 1975. Environmental contamination by pesticides. In Ecology 
and the industrial Society [ Eds G.T. Goodman, R.W. Edwards & J.M. Lambert), 
pp. 219-237. Blackwell, Oxford. 

plJL, L. van der. 1972. Principles of dispersal in higher plants. Ed.2,Springer- 
Verlag, Berlin. 

Appendices. These should be placed at the end of the paper, numbered and 
referred to in the text. If written by a person other than the author of the main 
text, the writer's name should be included below the title, 
proofs. Galley proofs only will be sent to the nominated author and they 
should be returned to the Editor within four days of receipt. Major alterations 
to the text and illustrations are only accepted when absolutely necessary. 
Reprints. Copies of papers can be provided at the authors expense. Orders for 
reprints should be made when galley proofs are returned. 
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